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ANALYSIS OF ECONOMIC IMPACTS FOR NEW SOURCES

1.0 INTRODUCTION

1.1 SCOPE
In this report, the economic impacts of the New Source

Performance Standards (NSPS) for medical waste incinerators
(MWIs) Ere evaluated. The analysis is conducted by
comparing control costs to economic and financial parameters
of the regulated industries. Impacts are assessed for three
control options defined in Section 2.2 ‘of the "Model Plant
Description and cost Report."! These control options are
specified as Control Options 2, 3, and 4 in Table 1.

Control Option 1, which consists of a secondary chamber with
a minimum gas residence time of 1 second at a minimum
temperature of 1,700° F, is also listed in Table 1.

However, it is not evaluated in the current report because
new MWIs are controlled at this level in the baseline. It
is evaluated, on the other hand, in the report on the
economic impacts of the Section 111(d) Emission Guidelines
on existing sources ("Analysis of Economic Impacts for
Existing Sources"), which are not controlled at this level
in the baseline.? Control Option 2 consists of a secondary
chamber with a minimum gas residence time of 2 seconds at a
minimum temperature of 1,800° F. Control Option 3 consists
of a venturi scrubber/packed bed system and two-second
combustion. Control Option 4 consists of a dry injection/
fabric filter system with carbon and two-second combustion.
Two variants of the latter option -- without carbon and with
some carbon ~- are also presented in the Model Plant |
Description and Cost Report. Control costs for these
variants are slightly lower than under Control Option



TABLE 1. CONTROL OPTIONS

Control Option

(C.0.) Description
1 ‘ One-second combustion
2 Two-second combustion
3 Venturi scrubber/packed bed system and

two-second combustion

4 Dry injection/fabric filter system with
carbon and two-second combustion

*Applies only to existing sources. Does not apply to new
sources because they are controlled at this level in the
baseline.
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4. In order to avoid a proliferation of calculations, the
variants are not assessed in the current report. Instead,
they are conservatively represented by Control Option 4.

The report seeks mainly to determine 1) the average
industry~wide price increase necessary to recover control
costs; 2) the market response to the industry-wide price
increase ~-- specifically, impacts on output, employment,
revenue, and market structure; 3) the extent to which
individual establishments can recover control costs by
increasing prices; 4) the availability of capital to finance
the investment in controls; 5) the extent of economic
hardship if control costs cannot be fully recovered or if
capital is not readily available; and 6) the extent to which
the impacts of control costs can be, and will be, avoided by
switching to an alternative medical waste treatment and
disposal method. 1In addition to establishments that will
operate a new MWI, impacts are assessed for establishments
that generate medical waste and send it offsite to be
incinerated. This recognizes that such establishments will
likely pay higher fees for commercial incineration as a
result of the NSPS. An analysis of the potential for
significant impacts on small entities (e.g., small
businesses) is included.

1.2 ORGANIZATION

In Section 1.3, which follows, the findings of the
economic impact analysis are summarized. Background
information is provided in Section 2.0. This includes
information on the population of new MWIs (Section 2.1),
control costs (Section 2.2), the regulated industries
(Section 2.3), and model facilities (Section 2.4). Model
facilities and their parameters are presented in Tables 6,
6B, and 6C. Economic impacts are assessed in Section 3.0.
In Section 3.1, the general methodology of the economic
impact analysis is outlined and an overview of the findings
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is presented. The price elasticity of demand -- a measure
of the sensitivity of market demand to the price level -- is
discussed in Section 3.2. Institutional constraints to
increasing prices (in an attempt to recover control costs)
are addressed in Section 3.3. In Section 3.4, industry-wide
(as opposed to per-facility) impacts are calculated and
evaluated. This includes a discussion of impacts on the
commercial incineration industry (Section 3.4.3). Per-
facility impacts are calculated and assessed for MWI
operators in Section 3.5 and for facilities that send their
medical waste offsite to be incinerated in Section 3.6.
Section 3.5 includes an analysis of the potential to aveid
control costs by switching from onsite incineration to an
alternative medical waste treatment and disposal method
(Section 3.5.5). Impacts on MWI vendors are discussed in
Section 3.7. 1In Section 3.8, impacts on taxpayers are
evaluated. 1In Section 3.9, the potential for significant
impacts on small entities is assessed. References are
provided in Section 4.0.
1.3 SUMMARY

No average industry-wide price increase necessary to
recover control costs ("market price increase") exceeds one
percent under any of the control options evaluated in this
report for the NSPS =-- Control Options 2, 3, and 4. All
market price increases are therefore considered to be
achievable.

owing to a small market price increase and/or
relatively inelastic demand, all impacts on industry-wide
output, employment, and revenue are also insignificant.
This implies that no medical waste-generating industry will
need to be significantly restructured (e.g., through
closures or consolidations).

Individual facilities could be significantly impacted
by the NSPS, however. For MWI operators in the following

e




cases, annualized control costs may not be fully recoverable
with a price increase and the resulting impact on earnings
may not be sustainable, and/or capital to finance the
investment in pollution controls may not be readily
available:

- Hospitals with fewer than 50 beds under Control
Options 3 and 4

- Hospitals with 50-99 beds under Control Option 4

- Certain categories of hospitals with 100+ beds
(totaling only 16 facilities nationwide) under
Control Option 4

- Nursing homes with 100+ employees under Control
Options 3 and 4

- Veterinary facilities with 10-19 employees under
Control Options 3 and 4 '

- Veterinary facilities with 20+ employees under
Control Option 4

- Tax-paying commercial research labs with 20-99
employees under Control Options 3 and 4

- Tax-exempt commercial research labs under Control
Option 4

In these cases, onsite incineration may have to be
terminated (or plans to invest in a new MWI may have to be
canceled). 1In this event, substitution (i.e., switching
from onsite incineration to an alternative medical waste
treatment method) would be necessary in order to avoid
closure -- or at least to avoid the termination of
operations that result in, or are dependent on, the
generation of medical waste. The two most common
alternatives to onsite incineration for the treatment of
medical waste are offsite contract disposal (most commonly
offsite incineration) and onsite autoclaving.
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In general, switching from onsite incineration to one
or the other of these alternatives is feasible. For all but
two model combustors, there are incremental costs associated
with substituting. This is because the costs of the
alternative treatment methods are greater on average than
the cost of onsite incineration in the baseline. In many
cases, incremental substitution costs can be recovered with
a price increase. If not, it will, in general, be possible
to absorb the costs without compromising competitive
position. This is consistent with the fact that in all
industries in which medical waste is generated, the majority
of facilities already utilize an alternative to onsite
incineration.

However, depending on particular conditions in
individual market segments, there may, under Control Options
3 and 4, be a few exceptions in which a facility for which
annualized control costs or capital control costs are
prohibitive would have to shut down. Closure would require
that the facility generates a substantial proportion and/or
guantity of pathological waste, for which substitution
options are limited because it cannot be autoclaved. 1In
addition, the facility would either have to face substantial
competition from other MWI operators that are not forced to
substitute, or have to pay significantly more than average
for offsite contract disposal (because, for example, it is
remote from a treatment facility).

In addition to being necessary in some cases in order
to avoid closure, substitution will also offer the
opportunity in some cases to save costs. This is because
relative to the costs of alternative medical waste treatment
methods, the cost of onsite incineration increases as a
result of the NSPS, especially as the control options become
more stringent. Hence, it can be expected that a major
impact of the NSPS will be to trigger substitution.
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Substitution would probably escalate under Control Options 3
and 4. While there is a cost-saving alternative to only two
model combustors under Control Option 2, there is a cost-
saving alternative to five model combustors under Control
Option 3 and six model combustors under Control Option 4.

The NSPS will directly impact facilities that operate a
new MWI. It will also indirectly impact facilities that
generate medical waste and send it offsite to be
incinerated.  This is because such facilities are likely to
pay higher fees for commercial incineration as a result of
the NSPS (and the Emission Guidelines). It is estimated
that the cost of offsite incineration will increase on
average by $4-25/ton under Control Option 2, $20-86/ton
under Control Option 3, and $32-149/ton under Control Option
4 as a result of the NSPS (and the Emission Guidelines).

The ranges reflect different assumptions about the
cumulative effect of the Emission Guidelines on the cost of
offsite incineration.

The great majority of facilities that generate medical
waste and send it offsite for incineration are not
significantly impacted by the NSPS. Under certain
conditions, facilities of this type could experience similar
impacts to MWI operators. On average, however, impacts for
this type of facility are lower because commercial MWIs are
comparatively large and efficient, and therefore have lower
per-ton impacts from the NSPS.

Substitution will increase the demand for alternative
medical waste treatment methods, including offsite
incineration. As a result, it is expected that, despite
control costs, output at commercial incineration facilities
will not be adversely impacted by the NSPS. This means that
commercial incineration facilities will be able to recover
control costs by increasing prices.
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Substitution will also reduce the demand for
noncommercial (onsite) MWIs. This would have a negative
impact on the sales of some MWI vendors. MWI sales could
also be adversely affected if controls for new MWIs under
the NSPS are significantly more stringent than controls for
existing MWIs under the Emission Guidelines. This might
prompt MWI operators to postpone replacing existing MWIs
with new MWIs. ‘

Impacts of the NSPS on taxpayers are minimal. In some
rare cases -- specifically requiring an MWI to be operated
by a facility under the jurisdiction of a government unit
with a population of only several thousand -- the impacts of
controls might be considered significant. If the impacts
are significant, however, they are expected to be avoided by
substitution.

An analysis of the potential for significant impacts on
small entities is conducted. This involves determining,
according to EPA criteria, whether the NSPS has a
"significant economic impact on a substantial number of
small entities." Some "small" medical waste generators, as
well as "small" commercial incineration facilities and
government jurisdictions, may be "significantly" impacted
under Control Options 3 and 4. However, because the NSPS
(and the Emission Guidelines) will cause the demand for
offsite incineration to increase, it is expected that
commercial incineration facilities will be able to recoup
control costs by passing them along to customers.
Furthermore, the number of small medical waste generators
and government jurisdictions that will be significantly
impacted should not be "substantial." This is in part due
to the opportunity that the great majority of facilities
will have to avoid the impacts of control costs by
substituting. Hence, it is concluded that the NSPS will not




have a significant economic impact on a substantial number
of small entities.
2.0 BACKGROUND
2.1 MWI POPULATION

The NSPS applies to "new" MWIs, comprising newly built,
modified, and reconstructed units. MWI sales in the U.S.
are projected to total 702 units in the fifth year following
adoption of the NSPS. This projection was derived by
extrapolating the sales of seven vendors -- believed to
represent about two-thirds of the market -- from 1985 to
1989. As such, the projection is only for new units sold
(newly built units). Modified units are not reflected in
the figure. Neither are reconstructed units. However,
reconstruction, which involves an investment exceeding 50
percent of the replacement cost, is considered to be
impractical in light of the improvements in MWI technology
that have been made in recent years. As an extrapolation
from past sales, the projection of new unit sales does not
reflect potential new medical waste or MWI regulations (such
as the NSPS). On the other hand, sales in the period 1985-
1989 may have already been influenced by the trends toward
stricter regulation of MWIs at the state and local levels,
stricter requirements for medical waste management (i.e.,
hauling, packaging, treatment, transportation, and
disposal), and more inclusive definitions of medical waste.

The nationwide distribution of new MWI sales is
estimated in Table 2. The distribution is represented by
the seven model combustors defined in Section 2.1 of the
Model Plant Description and Cost Report. The model
combustors are identified by type and lb/day capacity (e.g.,
the Continuous 36,000 is a continuous MWI with a daily
capacity of 36,000 pounds)._ For the batch unit, the 1lb/day
capacity is equal to the lb/batch design capacity



TABLE 2. DISTRIBUTION OF NEW MWI SALES

Per-unit Projected
capacity, nationwide
Industry Model MWI tons/yr population
Hospitals Inter. 21,000 1,176 18
Cont. 24,000 977 56
Inter. 8,400 470 86
Path. 2,000 172 3
Inter. 2,000 115 237
Batch 250 27 _165
565
Nursing homes Inter. 8,400 470 1
Inter. 2,000 115 17
18
Veterinary Path. 2,000 172 1
facilities Inter. 2,000 115 _5
6
Research labs Inter. 21,000 1,176 2
Cont. 24,000 977 4
Inter. 8,400 470 8
Path. 2,000 172 1l
Inter. 2,000 : 115 21
36
Commercial cont. 36,000 3,907 77
incineration
facilities
Total 702

Abbreviations: 1Inter. = Intermittent, Cont. = Continuous,
Path. = Pathological.
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(500 1bs) multiplied by an average of 1/2 batch per day (one
batch every other day). For all other units, the lb/day
capacity is equal to the lb/hr design capacity multiplied by
the number of charging hours per day.

The methodology for allocating the model combustors to
industries generating medical waste is also detailed in the
Model Plant Description and Cost Report. Over three-
quarters (565) of new unit sales are to hospitals.
Commercial incineration facilities are next with 77 units.
Relatively few new units are projected to be sold to nursing
homes, veterinary facilities, and research labs.

Per-unit capacity is reported in Table 2 in terms of
tons per year. It is derived from the 1lb/hr "actual
capacity" (usually lower than the design capacity) in the
Model Plant Description and Cost Report, considering the
number of charging hours per day and the number of operating
days per year. Within each industry, the model combustors
are listed in descending capacity. The Continuous 36,000
used by commercial incineration facilities is the largest
model MWI, while the Batch 250 used at hospitals is the
smallest.

Commercial incineration facilities account for only
11.0 percent (77 + 702) of all new unit sales, but they
account for 64.7 percent of the capacity of new unit sales.
This is because MWIs at commercial incineration facilities
are much larger on average than MWls at other facilities.
Hospitals account for 31.9 percent of the capacity of new
unit sales. All other facilities account for only 3.4
percent of the capacity of new unit sales.

The predominance of new capacity at commercial
incineration facilities reflects the trends toward stricter
regulation of medical waste incineration at the state and
local levels and more inclusive definitions of medical
waste. Stricter regulations are increasing the per-ton cost
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advantage that offsite (commercial) MWIs tend to have over
onsite MWIs as a result of the economies they achieve from
being, as mentioned, larger on average. Meanwhile,
expanding definitions of medical waste are increasing the
ranks of facilities without onsite medical waste management
expertise that are searching for offsite treatment and
disposal solutions. As a result of these trends, the demand
for offsite incineration is expected to increase. This will
result in an increase in the number of commercial and
regional incineration facilities, with ownership either by a
commercial operator or a group of generators.

A new MWI sale can be a consequence of 1) replacing an
existing MWI, 2) switching from an alternative medical waste
treatment method (e.g., offsite contract disposal) to onsite
incineration, or 3) industry growth. For the industries to
which MWIs will be sold in the next five years, the precise
contribution of each of these factors is not known. In most
of these industries, all three factors may be'at work. It
is not believed, however, that switching from an alternative
treatment method to onsite incineration will be prevalent.
More restrictive requirements for medical waste incineration
at the state and local levels are increasing the cost of
onsite incineration not only in comparison to the cost of
commercial incineration, but in comparison to the cost of
other alternative treatment methods as well. Most new MWI
sales are expected to be replacement units. In contrast,
new unit sales to commercial incineration facilities will
mainly reflect growth in the industry resulting from
increased demand for offsite contract treatment and
disposal.

Table 3 compares projected new MWI sales and the
estimated number of existing MWIs in 1989. The total number
of new MWI sales in the next five years, 702, represents

-12~
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TABLE 3.

COMPARISON OF EXISTING AND NEW MWIs

New MW]I sales (1991-95)

Percent of

No. of existing existing

MWIs (1989) No. MWIs
Hospitals 3,150 565 17.9%
Nursing homes 500 18 3.6%
Veterinary 550 6 1.1%
facilities
Research labs 500 36 7.2%
Commercial 150 77 51.3%
incineration
facilities
Total 4,850 702 _ 14.5% o




14.5 percent of the total number of existing MWIs. (This
does not reflect 14.5 percent growth in the number of MWIs
because the majority of new MWI sales are expected to be
replacement units). In relation to the number of existing
MWIs, commercial incineration facilities will purchase the
most new MWIs over the next five years (77/150 = 51.3%).
2.2 CONTROL COSTS

Per-MWI control costs are presented in Table 4. Both
capital and total annualized costs are used in the economic
impact analysis. Total annualized cost is the sum of annual
O&M costs and annualized capital. Capital is annualized
using the "capital recovery factor" assuming a discount rate
of 10 percent.
2.3 REGULATED INDUSTRIES

The NSPS will directly impact facilities that invest in
and operate a new MWI. The regulation will also indirectly
impact facilities that generate medical waste and send it
offsite to be incinerated by a new MWI. This is because it
can be expected that increased costs of commercial
incineration will be passed along to these facilities. For
example, it can be expected that a fire and rescue operation
that generates medical waste and sends it to a hospital with
a new MWI to be incinerated will have to pay a higher fee
for the hospital’s increased cost of incineration. For
modified MWIs (which were operated prior to the NSPS), the
"higher fee" will reflect the increased cost of owning and
operating the MWI, while for newly built MWIS, it will
reflect the cost that would not have been incurred in the
absence of the NSPS. Facilities that generate medical waste
but do not incinerate it onsite are termed "offsite
generators" in this analysis.

With one exception, the economic impact analysis
includes all industries in which the average medical waste
generation rate per facility exceeds 0.25 tons per year.

-14-
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Information on medical waste generation rates is provided in
the "Industry Profile Report For New and Existing
Facilities."® The exception is residential care facilities
(0.38 tons/yr per facility, on average), which are similar
to, but offer 1ess'comprehensive services than, nursing
homes. They are not included in the analysis because their
impacts will be conservatively represented by small (0-19
employees) nursing homes, which, using employment as a scale
factor, are estimated to generate per facility slightly over
one ton of medical waste annually. The selection criterion
excludes health units in industry (0.04 tons/yr) and police
departments (less than 0.08 tons/yr). These categories are
likely to be minimally impacted by the NSPS because of their
low medical waste generation rates.

Table 5 lists the industries generating medical waste
that are included in the economic impact analysis. Also
included in the analysis are commercial incineration
facilities, which are not listed in Table 5 because they do
not generate medical waste.

Table 5 highlights that the vast majority of medical
waste generators will not invest in a new MWI in the next
five years. 1In a number of categories (e.g., physicians’
offices, blood banks), in fact, no new unit sales are
projected. This is because onsite incineration is
generally not used in these categories (note that these
categories have been assigned no existing MWIs in Table 3).
For some other categories -- namely nursing homes,
veterinary facilities, and research labs -- some new unit
sales are projected, but the number is low in relation to
the number of existing MWIs (see Table 3). This could
reflect a low replacement rate, low industry growth, or a
low incidence of substitution from alternative treatment
methods to onsite incineration. By far the category with
the greatest incidence of new MWI sales is hospitals (8.2%

-16-
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TABLE 5. SUMMARY OF THE INCIDENCE OF NEW MWIs
IN MAJOR INDUSTRIES GENERATING MEDICAL WASTE

Total
no. of No. with Percent
Industry* facilities® a new MWI of total
Hospitals 6,882 565 8.2%
Nursing homes 17,525 18 0.1%
Veterinary facilities 21,496 6 0.0%
Laboratories
Research 3,826° 36 0.9%
Medical 6,871 0 0.0%
Dental 7,970 0 0.0%
Funeral homes 22,000 0 0.0%
Physicians’ offices 191,278 0 0.0%
Dentists’ offices and 104,213 0 0.0%
clinics
Outpatient care
Physicians’ clinics 6,519 0 0.0%
Kidney dialysis 839 0 0.0%
facilities
Freestanding blood banks 218 0 0.0%
Fire and rescue operations 29,840 0 0.0%
Correctional facilities 4,288 0 0.0%

*Included if the average medical waste generation rate per facility
exceeds 0.25 tons per year, with the exception of residential care
facilities (0.38 tons/year).

b'see Section 2.4 for sources.

‘Commercial facilities only.
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of all current facilities). The "percent of total" in the
table does not necessarily reflect the fraction of current
facilities that will purchase an MWI because some new MWI
sales may be attributable to industry growth (i.e., new
facilities).

A comparison of Tables 3 and 5 reveals that in all
industries that generate medical waste, the majority of
facilities do not currently operate an MWI (i.e., are
offsite generators). A little less than half of all
hospitals currently operate an MWI. 1In all other
categories, significantly less than half of all facilities,
and in some cases no facilities (or at least an
insignificant number of facilities), currently operate an
MWI.

2.4 MODEL FACILITIES

The economic impact analysis is conducted by comparing
control costs to financial and economic parameters of the
regulated industries. At this point, it is necessary to
establish model facilities with financial and economic
attributes. The model facility data can be used directly to
calculate per-facility economic impacts (Sections 3.5 and
3.6), and can be aggregated to calculate industry-wide
impacts (Section 3.4).

Model facilities are defined in Tables 6A, 6B, and 6C.
The financial and economic parameters assigned to the model
facilities include employment (or full-time-equivalent
employment), annual revenue, annual before-tax and after-tax
net income, total assets, and net worth (assets minus
liabilities). All of the parameters are averages per
facility. Therefore, the model facilities represent average
or typical establishments. All dollar figures (e.q.,
revenue, net income) are in 1989 dollars. _

To account for heterogeneity, most industry categories
are divided into "subcategories," i.e., they are assigned
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more than one model facility. For example, tax-paying and
tax-exempt establishments are distinguished. Subcategories
are also created whenever there is significant variation in
the size of facilities. This will permit the assessment of
differential impacts on different-size facilities. The size
dispersion of nursing homes, for example, is accounted for
by specifying model facilities with 0-19, 20-99, and 100+
employees.

Table 6A represents hospitals. MWIs are potentially
operated in all of the numerous hospital subcategories.
Table 6B includes other industries and industry
subcategories in which MWIs are potentially operated. Table
6C represents offsite generators. Due mainly to the small
amount of medical waste they generate, the model facilities
in Table 6C are not likely to operate an MWI. Offsite
generators will not directly incur control costs, but will
instead be indirectly impacted by the NSPS by having to pay
higher fees for offsite incineration.

The NSPS will impact establishments that cover the
gamut of organizational structures: for-profit,
not-for-profit, and public (i.e., government). Often, not-
for-profit and public establishments do not earn profits,
per se. Rather, they operate at a surplus or deficit. 1In
these cases, net income can be construed as a measure of the
surplus or deficit. Also, some not-for-profit and public
establishments do not generate revenues (fire departments,
for example). Rather, they have a budget to pay for their
expenses. Not-for-profit organizations often are
underwritten by grants, donations, and fund-raising
proceeds, while public establishments typically are
appropriated tax revenues. In these cases, revenue and the
budget will be treated as synonymous.

The revenue estimates in Tables 62, 6B, and 6C
represent revenues of entire facilities. It is not believed
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that in any case this will lead to a significant
overstatement of the "revenue basis." The revenue basis is
the amount of revenue that is dependent on the product or
process being regulated, and to which a potential price
increase (in order to recover control costs) would be
applied. The revenue basis would be overstated if medical
waste generation (and the subsequent necessary treatment and
disposal) is not a necessary by-product of all operations of
the establishment. Most of the regulated industries do not
have diverse product lines, however. The generation of
medical waste is likely to be a necessary by-product of all
operations. Hospitals may be an exception. However, if a
hospital department does not generate medical waste, it is
probably still interdependent with departments that do.
Therefore, total revenue would be representative of the
revenue basis.

With the exception of hospitals, uniform after-tax
profit rates are specified in each industry category. It is
assumed, for example, that profitability does not vary by
establishment size. This is similar to an assumption of
perfect competition, with every firm earning a normal
profit. 1In reality, profit rates within an industry are not
uniform. To the extent profitability is variable,
profitability impacts will be overstated for facilities with
profit rates above the industry average, and understated for
facilities performing below the industry average.

For tax-paying facilities, all before-tax profit
margins are calculated from after-tax profit margins, or
vice versa, using an average tax rate of 30 percent. The
statutory Federal corporate tax rate is 15 percent for the
first $50,000 in income, 25 percent for the next $25,000,
and 34 percent for all incremental income (i.e., income
above $75,000). Because the regulated establishments are
predominantly small, most will have effective Federal tax
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rates significantly below 34 percent. State and local
income taxes, which can average around 5 percent, must also
be considered. All in all, an average total tax rate of 30
percent is considered appropriate. Before-tax and after-tax
net income are calculated by applying the before-tax and
after-tax profit margins, respectively, to revenue.

Tax-exempt establishments do not pay income taxes, of
course. Public (government) establishments are tax-exempt.
So are many not-for-profit establishments, though nonprofit
status is only a prerequisite for exemption. Other
requirements must be satisfied in order to achieve tax-
exempt status.’ Note in Tables 62, 6B, and 6C that not-for-
profit model facilities are specified only for hospitals
(Table 6A). These facilities are assumed to all be tax-
exempt. This is because a minimum of 1,145 for-profit
hospitals -- which are tax-paying -- are represented in
Table 6A. This constitutes 17 percent of the total number
of hospitals, 6,882 ("Total" in Table 6A). The 1987 Census
of Service Industries, in turn, reports that 19 percent of
all hospitals are tax-paying.’ This suggests that the vast
majority of not-for-profit hospitals are tax-exempt.

By definition, tax-exempt establishments have identical
before-tax and after-tax profit margins. For industry
categories and subcategories consisting of both tax-paying
and tax-exempt establishments, it is assumed that tax-exempt
establishments have the same after-tax profit margin as tax-
paying establishments. This is based on the notion that
tax-paying and tax-exempt establishments will tend to have
after-tax, rather than before-tax, profit rates that are
aligned. If before-tax profit rates were aligned,
for-profit establishments would be at an unsustainable
competitive disadvantage after paying taxes.
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Following is an industry-by-industry discussion of the
sources of data in Tables 6A, 6B, and 6C, and ways in which
the data can be interpreted and used.

2.4.1 Hospitals

All information on the number of facilities, the number
of beds, full-time-equivalent (FTE) employment, and annual
expenses is from the American Hospital Association’s (AHA'’s)
¥1989 Annual Survey of Hospitals," the results of which were
published in the 1990-91 edition of Hospital Statistics.®
The data therefore pertain to 1989. The total number of
hospitals in the U.S. counted by the AHA, 6,882, appears in
Table 6A on the line "Total." At the bottom of the table is
a subset of all hospitals in the U.S.: community hospitals,
distinguished between urban and rural. Urban hospitals are
classified as being inside of, and rural hospitals as
outside of, Metropolitan Statistical Areas, as defined by
the U.S. Office of Management and Budget. Metropolitan
Statistical Areas include cities and their environs (e.g.,
suburbs). Consequently, the urban subcategory includes both
urban and suburban hospitals.

With the exception of psychiatric hospitals and the
t.b. (tuberculosis) and other respiratory diseases
subcategory, after-tax profit margins are from the 1990
edition of The Sourcebook, published by Health Care
Investment Analysts, Inc. (HCIA), a research firm in
Baltimore, MD.” The 1990 edition of The Sourcebook reports
results for 1989. HCIA compiles statistical information
annually from cost reports filed by the majority of
hospitals in the U.S. that participate in Medicare. The
statistical measure in The Sourcebook used to measure the
after-tax profit margin is the median (50th percentile)
"total profit margin" (after taxes). The total profit
margin, unlike the "operating profit margin," accounts for
revenues from all sources, including sources not related to
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patient care, such as philanthropic contributions,
investment income, and government grants.

The total profit margin is disaggregated by HCIA for
hospitals in the following bed-size groupings: 50-99,
100-249, 250-399, and 400 and over. In contrast, as the row
headings in Table 6A reveal, the bed-size groupings used to
disaggregate hospitals in the economic impact analysis are
fewer than 50, 50-99, 100-299, and 300 or more. Although
the match is not perfect, the profitability of hospitals
with 50-99 beds is used to represent hospitals with fewer
than 50 beds and 50-99 beds; the profitability of hospitals
with 100-249 beds is used for hospitals with 100-299 beds;
and the more conservative, or lesser, of the profitabilities
of hospitals with 250-399 and 400 or more beds is used for
hospitals with 300 or more beds (in all cases this turned
out to be the profitability of hospitals with 250-399 beds).

The overall (nationwide) median total profit margin in
1989 was 3.44 percent. This is applied to "Total" and to
several subcategories that are composed of more than one
type of hospital. The median margin was 3.53 percent for
not-for-profit hospitals, 2.67 percent for investor-owned
(for-profit) hospitals, and 3.51 percent for state and local
government hospitals. 1989 was the first year in which
for-profits were less profitable than the other two
categories. In another departure from the past, rural
hospitals were more profitable than urban hospitals (3.53%
vs. 3.38%, respectively). As mentioned, the urban hospitals
subcategory includes both inner-city and suburban hospitals.
Inner-city hospitals tend to be far less profitable than
suburban hospitals. One subcategory, short-term other
special and general for-profit hospitals with fewer than 100
beds, had a negative median total profit margin: -0.18
percent.
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The HCIA database does not include psychiatric and
tuberculosis hospitals. For psychiatric hospitals, the
average after-tax profit margin found for SIC 8063,
Psychiatric Hospitals, in a 1990 survey by Dun and
Bradstreet, Inc. is used.® Dun and Bradétreet's 1990 survey
findings for SIC 8069, Specialty Hospitals, Except
Psychiatric, are used for the tuberculosis hospitals
subcategory. Another subcategory not covered by HCIA is
Federal hospitals. This is because they do not have
Medicare patients. It is assumed that the profitability of
Federal hospitals is the same as that of state and local
government hospitals.

Annual revenue in Table 6A is equal to annual expenses
divided by one minus the before-tax profit margin. The
before-tax profit margin is used in this equation because
expenses do not include taxes.

The ratios of assets to revenue and net worth to assets
are from the 1990 Dun and Bradstreet survey. SIC 8063,
Psychiatric Hospitals, is used for psychiatric hospitals;
SIC 8069, Specialty Hospitals, Except Psychiatric, is used
for tuberculosis hospitals; and SIC 8062, General Medical
and Surgical Hospitals, is used for all else, including
"Total." Assets and net worth are then calculated by
applying the ratios to revenue.

2.4.2 Nursing Homes

For both tax-paying and tax-exempt nursing homes, three
size subcategories are defined: 0-19 employees, 20-99
employees, and 100+ employees. Nursing homes with 100+
employees are classified in Table 6B because they
potentially operate an MWI. While it is estimated that 500
existing MWIs are operated at nursing homes nationwide (see
Table 3), there are over 5,000 nursing homes with 100+
employees.’ The typical nursing home with 0-19 or 20-99
employees, on the other hand, is not likely to operate an




MWI and is therefore classified in Table 6C. Nursing homes
in the U.S. are estimated to generate 198,000 tons per year
of medical waste. Allocating this to the model facilities
according to employment, a scale factor, the average nursing
home with 20-99 employees is estimated to generate 8.4 tons
per year of medical waste. This falls far short of the
capacity of the smallest model combustor assigned to nursing
homes -- 115 tons/yr for the Intermittent 2,000 --
suggesting that it is not common for a nursing home with 20-
99 employees to operate an MWI. |

The total number of nursing homes in the U.S., 17,525,
and the break-out by employee-size class, are from the 1987
Census. Employment and revenue are also from the 1987
Census. However, revenue from the Census has been inflated
by 13.7 percent, the change in the fixed-weighted price
index for personal consumption expenditures on medical care
ffom 1987 to 1989." This adjusts revenue to 1989 dollars.

The after-tax profit margin, the ratio of assets to
revenue, and the ratio of net worth to assets, are all
weighted averages, based on the number of tax-paying
establishments nationwide, of SICs 8051, 8052, and 8059 --
the three SICs comprising nursing home care -- in the 1990
Dun and Bradstreet survey.
2.4.3 Physicians’ Offices

Physicians’ offices do not in general operate an MWI.
Therefore, they are classified as offsite generators in
Table 6C. Physicians’ offices are represented by Offices of
Physicians, which is set apart by the Bureau of the Census
as a subset of SIC 8011, Offices and Clinics of Doctors of
Medicine. Actually, this subset does include clinics "owned
and operated by physicians associated for the purpose of
carrying on their profession."! 2ll other clinics are
included in the subset Clinics of Physicians, which is
assigned to outpatient care in Section 2.4.5. The number of
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establishments, employment, and revenue are all from the
1987 Census. As with nursing homes, revenue is increased by
13.7 percent so as to be on a 1989 basis. All Offices of
Physicians in the 1987 Census are tax-paying.

Before-tax net income is calculated as the product of
the average number of non-Federal office-based medical
doctors rendering patient care per practice in 1986/1987,
1.71, and the median "take-home" income for office-based
physicians in 1989, $132,550.!%"® Assuming that take-home
income consists of wages or earnings from an unincorporated
business, personal taxes will have to be paid. To calculate
after-tax net income, an average personal tax rate of 30
percent -- the same as the corporate tax rate -- is used.

The ratios of assets to revenue and net worth to assets
are from the 1990 Dun and Bradstreet survey of SIC 8011.
2.4.4 Dentists’ Offices and Clinics

Like physicians’ offices, dentists’ offices and clinics
generally do not operate an MWI and are therefore included
in Table 6C. The number of facilities, employment, and
revenue are all from the 1987 Census (SIC 8021, Offices and
Clinics of Dentists). Again, revenue is adjusted to 1989
dollars by inflating by 13.7 percent.

Before-tax net income is calculated as the product of
average take-home income per practitioner and the average
number of dentists per practice. Average take-home income
per practitioner in 1983 (the last year for which
information was available) was $55,570." fThis is inflated
to 1989 using the change in the GNP implicit price deflator
from 1983 to 1989 (+21.6%). The number of dentists per
practice is derived by apportioning the total number of
active dentists in the U.S. in 1986, 137,900, to offices and
clinics according to employment in the 1987 Census.? This
Yields an average of 1.32 dentists per office and 2.55 per
clinic. After-tax net income is based on an assumed average
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personal tax rate of 30 percent. No basis was available for
calculating net income at tax-exempt clinics.

The ratios of assets to revenue and net worth to assets
are from the 1990 Dun and Bradstreet survey of SIC 8021.
2.4.5 oOutpatient Care

Outpatient care facilities are classified as offsite
generators in Table 6C. In the "Market Profile Report,"
ambulatory care centers, managed care organizations, and
kidney dialysis facilities represent the outpatient care
category.!® Here, in the economic impact analysis, managed
care organizations are excluded because they are not
exclusively health care providers. As insurers, they also
serve as vehicles for the financing of health care. 1In
fact, many managed care organizations do not provide any
health care directly, but rather arrange so that their
subscribers receive health care from independent providers.
As a result, managed care organizations and some of the
industry categories included in the economic impact analysis
(e.g., hospitals, physicians’ offices) are not mutually
exclusive.

The two subcategories representing outpatient care in
the economic impact analysis are kidney dialysis facilities
and physicians’ clinics. Kidney dialysis facilities are
classified in SIC 8092. Clinics of Physicians, a subset of
SIC 8011, is used to represent ambulatory care centers.
Table 6C shows a total of 6,519 physicians’ clinics. The
estimated total number of ambulatory care centers in the
U.S. is fairly close: 1,221 ambulatory surgery centers and
4,000 general ambulatory care centers.!™™ Therefore, the
Clinics of Physicians subset of SIC 8011 is considered to be
fairly representative of ambulatory care centers.

Medical waste is generated by outpatient care
facilities other than physicians’ clinics and kidney
dialysis facilities. Other types of outpatient generators
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include home health care agencies, hospices, and drug
treatment centers. However, they tend to generate less
medical waste than physician’s clinics and kidney dialysis
facilities. Therefore, it is assumed that economic impacts
for other types of outpatient facilities will be
conservatively represented by the impacts calculated for
physician’s offices and kidney dialysis facilities.

For both physicians’ clinics and kidney dialysis
facilities, the number of facilities, employment, and
revenue are from the 1987 Census. Revenue is increased by
13.7 percent for adjustment to 1989 dollars.

The before-tax profit margin specified for tax-paying
physicians’ clinics, 4.0 percent, is the average among 180
facilities of multi-unit ambulatory care chains surveyed by
Modern Healthcare in 1989.! The average after-tax profit
margin in the 1990 Dun and Bradstreet survey of SIC 8092,
Kidney Dialysis Centers, is used for both tax-paying and
tax-exempt kidney dialysis facilities.

The ratios of assets to revenue and net worth to assets
are also taken from the 1990 Dun and Bradstreet survey (SIC
8011 for physicians’ offices and SIC 8092 for kidney
dialysis facilities).

2.4.6 Freestanding Blood Banks

Blood banks are classified as offsite generators in
Table 6C. The total number of facilities, 218, reflects the
164 freestanding blood banks that are members of the
American Association of Blood Banks, one freestanding
facility that is not a member, and the 53 regional Red Cross
centers.?® Employment and revenue were estimated by
Jack Faucett Associates in 1987.%» Revenue has been
increased by 13.7 percent for adjustment to 1989 dollars.
Profitability data are not available. All freestanding
blood banks are not-for-profit.?
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2.4.7 Veterinary Facilities
Three subcategories of veterinary facilities are

defined: 0-9 employees, 10-19 employees, and 20+ employees.
As in all other industry categories, MWIs will tend to be
located at larger facilities (which may in some cases be
better regarded as animal hospitals than as veterinary
offices or clinics). Veterinary facilities with 20+
employees potentially operate an MWI and are therefore
included in Table 6B. There are 595 such facilities in the
U.S.2? The estimated number of existing MWIs in the
industry is 550 (see Table 3). Since even among the larger
facilities, operating an MWI is not universal, it is likely
that in addition to veterinary facilities with 20+
employees, some veterinary facilities with 10-19 employees
(of which there are 2,584 in the U.S.) also operate an MWI.
Consequently, these facilities are also classified as MWI
operators in Table 6B. However, it is possible that
relatively few veterinary facilities with 10-19 employees
operate an MWI. As a result, the typical veterinary
facility with 10-19 employees that operates an MWI is likely
to be larger than the average facility in this subcategory,
represented by the model parameters in Table 6B. This
implies that impacts calculated for veterinary facilities
with 10-19 employees will probably be conservative. Based
on the average industry ratio of 0.30 tons/yr of medical
waste generated per employee (31,000 tons generated, 103,887
employees), the average veterinary facility with 10-19
enployees is estimated to generate only 3.8 tons per year.”®
This would not warrant operating even the Intermittent
2,000, which has a capacity of 115 tons per year.
Veterinary facilities with 0-9 employees are classified as
offsite generators in Table 6C.

The total number of facilities, 21,496, was cited by
the Veterinary Medicine Publishing Company in 1989.% The
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disaggregation of the number of facilities and employment
are from 1988 County Business Patterns (CBP) .7 The total
number of establishments reported in CBP is only 16,687.
However, CBP does not cover establishments without paid
employees. It is conceivable that many veterinary

practices do not have any paid employees (e.g., the owner is
the only employee, and is not paid wages, but rather is paid
from the business’s earnings). It is assumed, therefore,
that practices without paid employees account for the
difference between the two estimates.

Estimated average revenue for a veterinary facility in
1989 is $344,800. This is based on an average of 2.56
veterinarians per practice and Veterinary Economics’
estimate of average revenue per veterinarian of $134,704.%%
The disaggregated revenues are calculated using the
distribution of facility sizes in CBP, and assuming a
constant ratio of payroll to revenue (CBP reports payroll,
not revenue). It is assumed additionally that revenue is
the same for facilities without any paid employees as for
facilities with 1-4 employees, the smallest disaggregation
in CBP.

Average before-tax net income is equal to the average
of 2.56 veterinarians per practice, multiplied by an average
take-home income per veterinarian of $51,900.% After-tax
net income assumes an average personal tax rate of 30
percent. Before-tax and after-tax net income are
apportioned to the three subcategories in proportion to the
disaggregation of revenue.

The ratios of assets to revenue and net worth to assets
are weighted averages, based on the number of respondents,
of SICs 0741, Veterinary Services for Livestock, and 0742,
Veterinary Services for Animal Specialties, in the 1990 Dun
and Bradstreet survey.
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2.4.8 Laboratories

Among all types of laboratories, MWIs are found
predominantly in research laboratories. Medical and dental
laboratories, therefore, are considered to be offsite
generators and are classified in Table 6C. Research labs
are represented in Tables 6B and 6C by commercial
establishments. Tax-paying commercial research labs with 0-
19 employees are classified as offsite generators in Table
6C. Tax-paying commercial research labs with 20-99 and 100+
employees, and tax-exempt commercial research labs (147.7
employees per facility, on average), are classified as MWI
operators in Table 6B.

In addition to commercial research labs, which are
independent and stand-alone, MWIs are also operated by
research laboratories that are captive to a larger
organization such as a pharmaceutical company or a research
university. Captive research labs that are integrated with
other operations of an umbrella organization will tend to be
impacted less by the NSPS than independent, stand-alone labs
because their revenue basis will be greater. However,
impacts measured for commercial research labs will be
representative of impacts on captive research labs that are
separate profit centers (and therefore are effectively
stand-alone).

There are 169 tax-paying commercial research labs with
100+ employees and 304 tax-exempt commercial research labs
in the U.S.’? These subcategories do not fully account for
the industry’s allocation of 500 existing MWIs. However, as
discussed, captive research labs also operate MWIs.
Therefore, it is possible that relatively few tax-paying
commercial research labs with 20-99 employees (of which
there are 576 in the U.S.) operate an MWI. As a result, the
typical tax~-paying commercial research lab with 20-99
employees that operates an MWI is likely to be larger than
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the average facility in this subcategory, represented by the
model parameters in Table 6B. This implies that impacts
calculated for tax-paying commercial research labs with 20-
99 employees will probably be conservative. Based on the
average industry ratio of 0.40 tons/yr of medical waste
generated per employee (55,500 tons generated, 137,517
employees), the average tax-paying commercial research lab
with 20-99 employees is estimated to generate only 13.7 tons
per year.® This would not warrant operating the
Intermittent 2,000, which has a capacity of 115 tons per
year.

For all categories of labs -- research, medical, and
dental -- the number of facilities, employment, and revenue
are from the 1987 Census. SIC 8731, Commercial Physical and
Biological Research, represents commercial research labs.
Medical and dental labs are classified in SICs 8071 and
8072, respectively. In order to adjust to 1989 dollars,
revenue is increased by 7.6 percent, the change in the GNP’
implicit price deflator from 1987 to 1989.

The after-tax profit margin, the ratio of assets to
revenue, and the ratio of net worth to assets are from SICs
8071, 8072, and 8731 in the 1990 Dun and Bradstreet survey.
2.4.9 Funeral Homes

As offsite generators, funeral homes are classified in
Table 6C. It is estimated that there are 22,000 funeral
homes in the U.S.* The average revenue of a funeral home is
based on an average of 150 funerals per year and $3,000 per
funeral.*® Employment, the after-tax profit margin, the
ratio of assets to revenue, and the ratio of net worth to
assets are all from the 1990 Dun and Bradstreet survey of
SIC 7261, Funeral Service and Crematories. Employment is
adjusted, however, to reflect that SIC 7261 is a
heterogenous grouping of funeral homes and crematories.
Revenue per employee in SIC 7261 is $64,141, Applying this
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to the estimated revenue per funeral home of $450,000 yields
an average of 7.0 employees per funeral home. This exceeds
the overall average in SIC 7261 of 5.3 employees per
facility, reflecting that funeral homes are larger on
average than crematories.
2.4.10 Fire and Rescue

As offsite generators, fire and rescue operations are
included in Table 6C. The number of facilities represents
the number of public fire departments in the U.S., estimated
by Jack Faucett Associates in 1987.%¥ This number is
composed of 23,157 fire departments that are all-volunteer,
1,999 that have fully career staffs, and 4,684 that are part
career, part volunteer. Public fire departments in the U.S.
are operated by county governments, municipal governments,
township governments, and special-district governments.

Employment is from the 1987 Census of Governments.¥
The average budget is equal to total public (government)
spending on fire protection in 1989, $12.35 billion, divided
by the number of facilities.® Public fire departments are
taxpayer-financed. It is not known whether they tend to
operate at a surplus or deficit.
2.4.11 Corrections

Correctional facilities are offsite generators and are
therefore classified in Table 6C. The 1983 and 1984
Censuses by the Bureau of Justice Statistics reported that
there were 47 Federal facilities, 903 state facilities, and
3,338 local jails in the U.S.¥ Local facilities are
operated by both county and municipal governments.

Employment is from the 1987 Census of Governments.
Revenue is calculated by applying the percentage of total
public spending on corrections accounted for by each level
of government, reported in the 1987 Census, to total public
spending on corrections in 1989, $24.4 billion, and dividing
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by the number of facilities.® Any tendency for correctional
facilities to operate at a surplus or deficit is not known.
2.4.12 commercial Incineration Facilities

By definition, commercial incineration facilities
operate an MWI. They are therefore included in Table 6B.
The number of facilities, 75, is based on 150 MWIs
nationwide, extrapolated'from data from 15 states (see the
Industry Profile Report, Section 6.3.5); and an estimated
two MWIs per facility. Survey responses from 15 commercial
incineration facilities were used to calculate average
revenue. Data were not available for other economic/
financial parameters.

3.0 ECONOMIC IMPACTS
3.1 METHODOLOGY AND OVERVIEW

The general methodology of the economic impact analysis
can be understood with the aid of the flow chart in Figure
1. The figure applies specifically to facilities with an
onsite MWI.

Two separate impact analyses are conducted: industry-
wide and per-facility. The linchpin for the industry-wide
analysis (Section 3.4) is calculating the "market price
increase." This represents the average industry-wide price
increase necessary to recover control costs. Because most,
if not all, of the regulated industries are fragmented,
actual price increases will vary from market segment to
market segment according to such factors as 1) the number of
facilities, 2) the number of facilities operating an MWI, 3)
the distribution of MWI types, and 4) market structure and
pricing mechanisms. Ideally, the average price increase in
each market segment would be measured. However, it is not
possible to define and characterize literally hundreds of
regional and local market segments. Therefore, the market
price increase, which is an average price increase across
all market segments, is used to represent the average price
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increase in each individual market segment. All market
price increases in the analysis are under one percent and
are therefore considered to be achievable.

Based on the market price increase, the industry-wide
change in output is estimated. The change in output is
inversely related to the market price increase depending on
the price elasticity of demand, which is assessed in Section
3.2. Impacts on industry-wide employment and revenue are,
in turn, estimated from the change in output. No impacts on
industry-wide output, employment, or revenue are found to be
significant in the analysis.

The per-facility analysis (Sections 3.5 and 3.6) is
triggered by calculating the "facility price increase,"
which is the price increase necessary for individual model
facilities to recover control costs. The facility price
increase is then compared to the market price increase
(hence the industry-wide and per-facility analyses are
linked). If the facility price increase is not
significantly higher than the market price increase, it is
judged to be achievable (market structure is also considered
in this assessment). This is based on the premise that
facilities will be able to implement price increases that
are not far out of line with the average industry-wide price
increase. Of course, in some market segments, where the
average price increase is lower than the average industry-
wide price increase (because, for example, a large
proportion of facilities do not operate an MWI), it may be
more difficult than average to increase prices.

If the facility price increase is achievable, onsite
incineration can be continued. This does not rule out
substitution from occurring, however. Because the
comparative cost of onsite incineration increases as a
result of the NSPS, it may be possible after the requlation
to save costs by substituting (though cost is not the only
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consideration in choosing a medical waste treatment and
disposal method).

A number of cases in which the facility price increase
may not be achievable are identified in the analysis. These
cases include some categories of MWI operators and, because
the cost of commercial incineration increases as a result of
the NSPS, possibly also some facilities that send their
medical waste offsite to be incinerated. However, on
average, impacts are lower for facilities that send their
medical offsite to be incinerated than for MWI operators
because commercial MWIs are comparatively large and
efficient, and therefore have lower per-ton impacts from the
regulation.

For facilities that may not be able to achieve the
facility price increase, two questions are then asked: 1)
will absorbing the portion of control costs that cannot be
recovered through a price increase result in an
unsustainable decline in earnings?, and 2) will capital
generally be available to finance the investment in
pollution controls? If neither is a problem, onsite
incineration can be continued, though substitution may take
place, depending in part on which is lower-cost.

If, on the other hand, earnings will be prohibitively
impacted or capital will be difficult to obtain, onsite
incineration will have to be terminated (or plans to invest
in a new MWI will have to be canceled). 1In this event,
substitution would be necessary in order to avoid closure --
or at least to avoid the termination of operations that
result in, or are dependent on, the generation of medical
waste. The analysis finds that, in general, substitution is
possible (both feasible and cost-effective) and closure can
be avoided. This is consistent with the fact that in all
industries in which medical waste is generated, the majority
of facilities already utilize an alternative to onsite
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incineration. Depending on particular conditions in
individual market segments, there may be a few exceptions in
which a facility would have to shut down, however.

3.2 PRICE ELASTICITY OF DEMAND

A key aim of the economic impact analysis is to
determine the ability of regulated establishments to pass
along control costs to their customers by increasing prices.
The extent to which this is possible without an attendant
decline in output depends greatly on the price elasticity of
demand.

The price elasticity of demand measures the percent
change in quantity demanded along the demand curve in
response to a percent change in price. The more inelastic
demand is, the greater is the ability of producers or
providers to increase prices without losing output.
Conversely, relatively elastic demand restricts the ability
to increase prices without losing output. The most
important determinants of demand elasticity are 1) the
availability and closeness of substitutes, 2) the extent to
which the product or service is a necessity, 3) the share of
the cost of the product or service in consumers’ budgets,
and 4) the importance of price versus non-price attributes
of the product or service. Products or services without
close substitutes, which are relative necessities, which do
not constitute a significant share of consumers’ budgets, or
which have important non-price attributes, all tend to have
relatively inelastic demand.

The import elasticity of supply can also be a
determinant of domestic price elasticity of demand. It is
not a factor in this study, however, because none of the
regqulated industries face competition from abroad.

The majority of medical waste is generated by
industries involved in the provision of health care. 1In
general, the demand for health care is considered to be
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relatively inelastic. This would be represented by an
elasticity estimate between -1 and zero. One recent
estimate of the elasticity of demand for health care is
-0.47.% This was said to fall "within the range of
elasticity estimates reported in several previous studies of
the demand for medical care."

The demand for health care is relatively inelastic for
several reasons. First, other than abstinence, there is no
substitute for health care. Secondly, good health is a
virtual necessity. As a result of these factors, consumers
are relatively captive to providers (e.g., physicians) and
often are given little choice in medical decisions. Another
factor is that health care providers tend to compete more on
guality (a non-price attribute) than price. Finally, and
perhaps most importantly, patients are to a great extent
insulated from changes in the price of health care because
medical bills are commonly paid by third parties such as
government programs (e.g., Medicare, Medicaid) and private
insurers. 1In 1987, third parties paid for 72.2 percent of
the cost of health care in the U.s.%

There are some offsetting factors. For one,
co-payments and deductibles on insurance plans still
constitute a significant share of consumers’ budgets.
Further, health care providers have been meeting increased
resistance to price increases from third-party payers.
Finally, abstaining from health care is apparently an
option, as 37 million Americans are presently without health
insurance.®

Table 7 summarizes the elasticity estimates used in the
economic impact analysis. The estimates, which are
qualitatively derived, represent ranges, as follows:
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TABLE 7. ELASTICITY ESTIMATES
e - - — ]

Price elasticity
of demand Major determinants

Hospitals

Nursing homes

Physicians’
offices

Dentists’
offices

Highly inelastic o 90.5 percent third-

party-financed (=)

o Primary health care a
virtual necessity (=)

© Compete more on quality
than price (=)

o Some competition from
outpatient facilities

(+) '

Moderately o No close substitutes
inelastic (residential facilities
' provide less/inferior
care) (=)

0 Quality and service, in
addition to price,
important (-)

o 49.3 percent direct
payment (+)

o For direct-payment
residents, significant
share of budget (+)

Highly inelastic 0 Primary health care a

virtual necessity (-)

o 74.4 percent third-
party-financed (=)

o Patients very captive
(=)

0 Quality important (-)

o0 Some competition from
ambulatory care (+)

Moderately 0 No close substitutes (-)
inelastic © Quality important (-)
© Non-preventive care a
virtual necessity (=)
0 61 percent direct pay-
ment (+)
o Significant share of
budget (+)

et )
e




TABLE 7.

Price elasticity
of demand

(Continued)

Major determinants

Physicians’
clinics

Kidney
dialysis
facilities
Freestanding
blood banks

Veterinary
facilities

Research
laboratories

Medical
laboratories

Dental
laboratories

Highly inelastic

Highly inelastic

Highly inelastic

Slightly inelastic

Slightly elastic

Slightly elastic

Slightly inelastic

-45-

Primary health care a
virtual necessity (-)
74.4 percent third-
party financed (-)
Patients very captive
(=)

Quality important (=)
Some competition from
physicians’ offices (+)

Necessity (life=-saving)

(=)

o No substitutes (=)

o

o

2]

Necessity (life-saving)
(<)

Little latitude for
substitution (account
for 89% of all blood
collected in the U.S.)
(=)

Only about 0.3 percent
of total health care
spending in the U.S.
(=)

No close substitutes (=)
Demand, especially for
pets, somewhat discre-
tionary (+)
Significant share of
budget (+)

R&D often discretionary
(+) ’
Competition from hos-
pitals, doctors’ offices
(+)

Face less competition
than medical labs (-)



TABLE 7. (Continued)

Price elasticity
of demand

Major determinants

Funeral homes

Fire and
rescue

Corrections

Highly inelastic

Highly inelastic

Highly inelastic

Compete on reputation,
not price (=)

Death disposal an abso-
lute necessity (-)
Competition from crema-
tories (+)

Necessary public good
(-)

o No substitutes (-)

Necessary public good
(-)
No substitutes (-)




1
e

Elasticity Range

Highly inelastic 0 to -0.33
Moderately inelastic ~0.33 to ~0.67
Slightly inelastic -0.67 to -1.00
Slightly elastic -1.00 to -1.33
Moderately elastic -1.33 to -1.67
Highly elastic less than ~1.67

The major determinants in Table 7 are labeled "(-)" if they
contribute to relative inelasticity and "(+)" if they
contribute to relative elasticity.

3.3 INSTITUTIONAL CONSIDERATIONS _

The ability of regulated establishments to recover
control costs by increasing prices will also be influenced
by certain institutional factors.

3.3.1 Health Care Providers Paid In Part By Third Parties

As we have seen, the demand for health care is
relatively inelastic, i.e., quantity demanded is not very
responsive to a change in price. This would normally imply
that prices can easily be raised to pass through a cost
increase to consumers (without a significant attendant
decline in output). In the health care sector, however,
willingness to pay does not always reflect underlying
demand. This is due to the role of third-party payers.
Since the implementation of the Prospective Payment System
(PPS) is 1983, reimbursement rates under Medicare, and even
more so under Medicaid, have fallen short of the costs of
providing health care. Lately, private third-party payers
have also increased their resistance to underwriting
increases in the cost of health care. The involvement of
third~party payers, therefore, is preventing health care
providers from recovering their costs, even though
underlying demand is relatively inelastic.
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This phenomenon is demonstrated in Figure 2. D is the
market demand curve and S is the initial short-run market
supply curve. The initial market equilibrium is point A,
with output of Q, and a price of P,. As a result of control
costs, supply shifts to S’. If it were not for
institutional constraints, the new market equilibrium would
be point D. However, third-party payers, by limiting
reimbursement rates, constrain the price to P,. This is not
a market-clearing price, as the quantity demanded, Q,,,
exceeds the quantity that providers are willing to supply,
Qs This is a case of excess demand, represented by BC.

It would probably be evidenced by waiting lists for health
care. ‘

One implication of this is that the price increase
necessary to recover control costs, no matter how small, may
not be achievable in the short run. Price may adjust only
to P,, not P,, the price level necessary for the market to
clear in the short run. Another implication is that the
short-run impact of control costs on output may be more
pronounced than if the market were allowed to clear.

Instead of falling to Q;, output may fall further to Q.

The inability to recover control costs in the short run
due to institutional constraints may apply particularly to
" 1) nursing homes, which receive almost half of their funding
from Medicaid; 2) kidney dialysis facilities, which are
almost entirely dependent on Medicare for funding ($4
billion per year); 3) rural hospitals, which tend to have
older constituencies and are therefore especially reliant on
Medicare; and 4) inner-city hospitals, which serve
disproportionately poor populations and are therefore
relatively dependent on Medicaid.“

In the long run, in theory, excess demand is not
sustainable. Eventually, consumers would have to make it
clear to third-party payers (e.g., Medicare, Medicaid,
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private insurers) that accessible health care is imperative.
Reimbursement rates would have to be adjusted to allow the
market to clear. Considering that since 1983 PPS has
consistently under-reimbursed health care providers,
however, it is not clear when the "long run” would take
effect. Nevertheless, in the long run, price and output
adjustments should more closely reflect underlying demand
than in the short run. Moreover, the extent to which short-
run price and output adjustments are derailed by
institutional barriers may not be that great, as third-party
reimbursements -- particularly under PPS =-- though
deficient, still compensate the bulk of health care cost
increases.
3.3.2 Public and Not-For-Profit Establishments

Public (government) establishments may also be limited
-- regardless of underlying demand -- in their ability to
recover a cost increase. Public establishments often
produce public goods or provide public services that are
valuable socially but for whose production or provision the
marketplace would not reward private enterprise. Typically,
they are funded at least in part from tax revenues, which,
considering current government budget restrictions, may not
offer a lot of flexibility for passing along a cost
increase. |

Not-for-profit establishments may face similar
limitations. This applies particularly to establishments
'that, to meet their budget, are to some degree dependent on
such sources of funds as donations, grants, and fund-raising
proceeds. For example, the American Red Cross, which
collects half of the nation’s blood supply, is currently
revamping its procedures and controls for collecting and
processing blood. It is estimated that this program will
cost $100 million. In addition to stepping up fund raising,
the Red Cross says it will have to borrow and cut other
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parts of its budget in order to pay for this.® Therefore,
despite the underlying relatively inelastic demand for blood
(because it is a necessity), it is clear that the Red Cross
is restricted, at least in the short run, in its ability to
recover a cost increase. 1It is evidéntly not a matter of
simply increasing prices.

Several regulated industries or industry subcategories
may be particularly affected by this type of restriction.
These include public hospitals; blood banks, which are
not-for-profit; correctional facilities, which are public;
and fire and rescue operations, which are public. Public
hospitals, for example, typically rely on government
subsidies to offset operating deficits. 1In addition,
they tend to be located in areas (e.g., rural) with a high
percentage of uninsured patients.¥

These industries or industry subcategories provide
services on which society is reliant. This is reflected in
relatively inelastic demand. 1In the short run, revenues
perhaps cannot be increased sufficiently in response to a
cost increase to reflect this demand. As a result, normal
profits will not be earned. Output will contract and there
will be excess demand. 1In the long run, the public should,
in theory, be forthcoming with more generous tax payments,
donations, grants, contributions to fund-raising drives,
etc. 1In reality, government budget restrictions and the
scarcity of funds for nonprofit uses may make it difficult
to fully recover costs even in the longer term.
Nevertheless, as in the case of inadequate reimbursement of
health care costs, while short-run price and output
adjustments may be distorted, in the long run these
adjustments should more closely reflect underlying demand.



3.4 INDUSTRY-WIDE IMPACTS
3.4.1 Industry-wide Annualized Control Costs

Tables 8A and 8B present two alternative estimates of
net industry-wide annualized control costs, which are needed
to calculate industry-wide economic impacts. The two tables
differ in the way industry-wide annualized control costs, in
the first three columns, are calculated. In both cases,
industry-wide annualized control costs are calculated by
summing for each model combustor the product of the total
number of MWIs in the industry and per-MWI annualized
control costs. In addition, both cases accumulate the cost
impact of the NSPS on new sources and the cost impact of the
Emission Guidelines on existing sources (per-MWI control
costs for existing sources can be found in the Analysis of
Economic Impacts for Existing Sources, Table 3). However,
while industry-wide annualized control costs in Table 8A
assume the baseline (no control costs) for existing sources,
in Table 8B it is assumed that the control stringency for
existing MWIs under the Emission Guidelines is the same as
for new MWIs under the NSPS. For existing sources,
therefore, Table 8A represents the case of minimum control
costs and Table 8B represents the case of maximum control
costs. |

This approach recognizes that the NSPS and Emission
Guidelines are not independent. The two regulations impose
control costs on the same industries. As a result, the
control-cost impacts of the regulations are interdependent.
The effects of the NSPS on new sources are particularly
dependent on the effects of the Emission Guidelines on
existing sources because the number of existing sources
(4,850) is large in relation to the number of new sources
(702) . There is double-counting involved in adding control
costs for new and existing sources because many new MWIs
will be replacement units, in which case control costs will

~52~

P ey
———aih

.

p 4 e
Po—— S




ol VjIo s J0) (93003 1043U83 SU) Sujjeeeg a3 -Iloto

S09°04L wW9'SS d0L°2 s sg 296°64 W'y %00°00) SY'SE  296‘6l T8’y 0901} v°9'SE 601’2 "oy
[ 73 L ot w (2 ) ot %90 0 o 0 J8430
] [] 0 [ [ [} 200°0 9EE°YZ  %'SL ¢S X004 958’2 %%4°8) "M's ") UOJININULNG 16| Di0ms)
25 1) ” {244 1,1 " %86°0 o [ [} 91311139} (00} 320440)
o 8 24 o9l [ ] <4 2%Y°0 [} ° [ wojIedado NIBEL P 8444
19y 52 » 18 (724 ” i [} [ [ gueq poo)q Sujpueissasy
6’ £58°) [144 6282 - £ss°L 0sE AL [] ° ° 0492 Jus}eding
1347 <31 ”l 134 sis " x08°2 [ ] [} o 831U} 13 § BRI} j)e ,920)3u0Q
wy's 't &y s "0’ 69 xsr-ol 0 [ [} 983)5)0 .00} 3By
&« * u ] ¥ a 20 ] o ° oy Jesany
£ ol g2 17 "' R x2S o, 0 . e 183uap/ 192134
£SY'S  £49°7 (g |17 o2y g 2%4°2 249 R "* X0 292°¢ [{{ %] 0% V34980, )8)2Ima0)
eji0yes0qe)
£60°s 456 ol "y 92 [ 4 b3 W) u ot v %08 i 0of % $54311199) AISujanron
058’y  £56°Z7 ¢ "'y w'y vt x55°8 w2 *% [} 01 a2’z 2% u sawoy Sur)euny
952°68  oee’'sy 22¢°6 181 °64 S 009°2 ue'L$ 'L 8'E e 101 (L W73 024°sE W9'L sjus jdson
I I N I T X — v el TEa T areinad s I
................................................ RETTRN U JRL L TE T D LR LT T PP PN «}jo o) Buoye eevecaascansasncsconcanaccaces
¥ (pusshoyy §) 93802 (pussnaly ¢) 11803 1922002 (pussnoyl §) ssolesauat passed 53802 ( oyl §) 03802 Jo43u0d
10J3U02 pPal|jemam YR N TTE TP ST YT ) o) Jo winys 9349440 03 Buoje passed jo W0jII0g POL})emam 8pjn-Ad3snpul
Ppin-Asnpul ey 19U Uy 83803 j0u0)
-0 1A AIK--

--! ONIISIND W) $1500 0NINGD WIMININ 31502 TONINDD QIZITWOMNY FQIR-AWISNONI 13N 4O NOLIVIOIWD "W 3EV)




O T e e T I i T T A

“SASN SY3 JOPUN SN MU JOJ S8 SBU| |OPIND USISS|NT SYy3 JEPUN SIMN BULISIND JO) AJUNBUJJLS (0JIUOD SNES B4I SIWNeSY
) .

609228 966°01Y i58°'81L 86150 9W'le W' %00°00) 256°1S1 92948 6Y9'S2 60Y'128 966°01Y i50°BI 19304
u's WL 1% a2y " si2 X98°0 [ 0 (] Jo 3o
0 0 ] ° (] 0 X00°0 YR'9L 969°1S  S62‘St %004 W' 969°iS  se2'si *38) *Uj3u} J8)3Ieem0)
68yt 659 12 @'y 659 152 X26°0 0 0 [ 83311139} (0s0}338430)
" oy 92 e 4] 92 X690 0 0 0 suojivsedo andess 3 84y
££2'2  se‘'v WuS £52°2 smR'y us X2l 0 0 0 oayueq poolq BujpueIsIdly
128°00 218°9 968’y 12e'n U9y 966°L xeL°2 ° ° 0 su0 Ju)ieding
02's 1927 W 026°€ 192‘r 9 x05°2 [} (] [} S3JULID B 893140 ,838)Iusg
40°sk i51'6 o2 ue’'s) asi’6 0992 x5v°08 [} 0 [} 8031 4)0 ,sUs|3|8Aud
oly 29852 s oLy nt & w0 [} [} [ sawoy esaung
962 fus’y 1L 9962 s’y 1l x62°§ . , , ° L7 193U/ 1821PIN
SOE°U  H92°SE A0 92t we'L  iss X472 't oi’'s 990’y x01 S12°9L  $60°l8 8s9°0) 2280803 |9} I3Java)
89§ 40304007

W'sy W' e’L 9502 W't e X6 §58°9  986°7  if9 %04 99599  S0'62  2S‘9 821311190} AJeua3p
KU UM 2us’e e’ 6y’ sel'? %558 N9y ez  wie %01 w9 ez LIS sawoy BujsInN
0628 2217282 sly'sw 926'18 s0L’0S  Sya‘vi x20°2% 016°€S 692°92 029°2 X0 WL°6KS 909°WT  S6L°N s\u3jdson
03 §£03 203 0 £0°) 2°07) tood 3s0d LA ] 2°0°3 saoieimis s z'o )
L L T gy eceeceaee eveaccanane vecunen . UOJIOIRIIf  cececcnceencerimcccsocncens =440 03 Buole secesncescntcsrsenvosanctecnne

(pussnoyl g) s380d {pussnoy) g) 9380 19 }240u02 (pussnoy) ) sJso3ssaual8 passed 33303 (pussnoyy g)

1043U02 PAR| jemam [T IRU N TTE VTR SYE VYT MY 0 NS 33)3))0 0) Buo)® passed J0 Uojyiog 931803 j0I3U02

pin-Ansnpu) Jan 193UMRIIU | 8390) 043U0) pazjjomam apjn-Asysnpu)

-~ 81N AIN- -
--:! ONIISIXT 804 $1500 TONINOD WWIXVW $S1S0D ONINOD GIZ1WNNNY JOIA-AVISAON] 13N JO NOLAVINOTVD 89 21Vl

-54-



[

———

probably not be incurred under the Emission Guidelines.
This may lead to an overstatement of industry-wide
annualized control costs in Table 8B (though not in Table
8A, since no control costs are attributed to existing
sources). This will yield conservative impacts.

In contrast, in the Analysis of Economic Impacts for
Existing Sources, the effects of the NSPS on new sources are
not considered in assessing the effects of the Emission
Guidelines on existing sources. This is because the number
of new sources is small in relation to the number of
existing sources. The influence of the NSPS on the impacts
of the Emission Guidelines is likely to be minimal,
especially considering that many new MWIs are replacement
units. Moreover, while the impacts of the Emission
Guidelines will certainly not be immediate, on average they
are likely to take effect before the impacts of the NSPS,
which applies to future MWIs. As a result, while the
Emission Guidelines have cumulative effects that can be
considered in assessing the effects of the NSPS, the NSPS
does not have cumulative effects that can be considered in
assessing the effects of the Emission Guidelines.

Note in Tables 8A and 8B that there are no industry-
wide annualized control costs for industries in which no
MWIs are operated. The tables proceed to recognize,
however, that control costs attributable to capacity that is
used to incinerate other generators’ medical wastes (i.e.,
used for commercial incineration) will be passed along to
these offsite generators.

This is accomplished in a two-step process. 1In the
first step, annualized control costs attributable to
capacity used for commercial incineration are estimated and
aggregated in a "commercial incineration cost pool." 1In the
short run, under perfect competition, only marginal costs
would be passed along to offsite generators. 1In the long
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run, however, all costs are variable. Therefore, it is
assumed that annualized control costs associated with
‘capacity used for commercial incineration are fully passed
along to offsite generators. The portion of annualized
control costs that is passed along depends on the fraction
of MWI capacity used to incinerate waste generated offsite.
By definition, 100 percent of the MWI capacity of commercial
incineration facilities is used by offsite generators. For
hospitals, nursing homes, veterinary facilities, and
research laboratories, it is assumed that 10 percent of MWI
capacity is used by offsite generators. This estimate may
be high. However, this is preferred so that impacts
calculated for offsite generators will be conservative.

The commercial incineration cost pool is derived by
summing annualized control costs passed along to offsite
generators in each industry. The result in Table 8A is $4.5
million under Control Option 2, $20.0 million under Control
Option 3, and $33.1 million under Control Option 4. The
result in Table 8B is $25.6 million under Control Option 2,
$87.6 million under Control Option 3, and $151.9 million
under Control Option 4.

The second step is to allocate the commercial
incineration cost pool to offsite generators. Ideally, this
would be done according to the share of total medical waste
incinerated offsite. This information is not available,
however. Instead, the share of total medical waste
generated and not incinerated onsite is estimated and used
as a proxy. This is done assuming that the amount of total
industry medical waste generated that is not incinerated
onsite is in proportion to the fraction of facilities in the
industry that do not operate an existing MWI. For example,
an estimated 54.2 peréent of all hospitals do not operate an
existing MWI (this can be derived from the number of
existing MWIs, reported in Table 3, and the number of
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facilities, reported in Table 5). Therefore, it is assumed
that 54.2 percent of total medical waste generated by
hospitals is not incinerated onsite.

This methodology results in the industry shares of the
commercial incineration cost pool shown in Tables 8A and 8B.
Even though almost half of all hospitals operate an existing
MWI, the hospital category is still estimated to account for
over half (57.87%) of all medical waste incinerated offsite.
Physicians’ offices have the second largest share -- 10.45
percent. Commercial incineration facilities have no share
of the commercial incineration cost pool because they do not
generate medical waste. .

Applying these shares to the commercial incineration
cost pool, incremental offsite incineration costs are
calculated for each industry in Tables 8A and 8B. Net
industry-wide annualized control costs can now be estimated
as industry-wide annualized control costs, minus control
costs passed along by MWI operators to offsite generators,
plus incremental offsite incineration costs incurred by
offsite generators. Net industry-wide annualized control
costs are shown in the last three columns of Tables 8A and
8B. It is interesting to note that despite the comparative
prevalence of MWIs at hospitals, net industry-wide
annualized control costs are higher for hospitals than
industry-wide annualized control costs. This is because the
hospital industry is estimated to generate more medical
waste that is incinerated offsite than it incinerates
commercially on behalf of offsite generators.

3.4.2 Financial/Economic Inputs

Financial/economic data are also needed for the
analysis of industry-wide economic impacts. These inputs
are presented in Table 9. Revenue and employment are
aggregated from the model facility data in Tables 6A, 6B,
and 6C. The price elasticities of demand are from Table 7.
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TABLE 9. FINANCIAL/ECONGMIC INPUTS FOR THE INDUSTRY-WIDE ECONOMIC IMPACT ANALYSIS

Price elasticity

Full-time-equivalent
N/A  Not available.

N.E. Not estimated.

Industry of demand
revenue Industry Sosesssssososscceccees
($ million) employment Max. Min.
Hospitals 223,665 3,957,150 -0.33 0.00
Nursing homes 32,137 1,332,608 -0.67 -0.33
Veterinary facilities 7,622 103,887 -1.00 -0.67
.Laboratories
Commercial research 11,847 137,517 -1.33 -1.00
Medical/dental 7,640 132,031 -1.33 -0.67
Funeral homes 9,900 154,000 ©-0.33 0.00
Physicians’ offices 95,295 1,032,901 -0.33 0.00
Dentists’ offices & clinics 27,406 492,742 -0.67 -0.33
Outpatient care 15,008 202,011 -0.33 0.00
Freestanding blood banks 1,239 13,298 -0.33 0.00
Fire & rescue operations 12,348 29,542 -0.33 0.00
Correctional fac.ilities 264,245 424,397 -0.33 0.00
Commercial incineration fac. 150 N/A N.E. N.E.
Total 468,302 8,012,084
8
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Revenue and employment in Table 9 are 1989 data. This
is the appropriate year for measuring economic impacts --
even though the NSPS applies to new MWIs (i.e., MWIs in the
future) -- because control costs are in 1989 dollars. It is
implicitly assumed that control costs and the financial/
economic inputs will increase at the same rate (i.e., will
retain the same proportions) in the next five years.

3.4.3 Commercial Incineration

Note in Table 9 that the price elasticity of demand has
not been estimated for commercial incineration facilities.
Due to the limited number of medical waste treatment and
disposal options, the demand for commercial incineration is
probably relatively inelastic. However, specifying a price
elasticity of demand for commercial incineration will not
indicate the impact of the NSPS on the output of commercial
incineration facilities because output will also be
influenced by the effect of the regulation on the demand for
offsite incineration. On the one hand, through a shift in
supply, control costs will result in a decrease in quantity
demanded and therefore a decrease in output, to the extent
that demand is not perfectly inelastic. On the other hand,
because offsite incineration is a substitute for onsite
incineration, the increase in the cost of onsite
incineration resulting from the NSPS will cause an increase
in the demand for offsite incineration. Through a shift in
demand, this will produce an increase in quantity supplied
and an increase in output, to the extent that supply is not
perfectly inelastic.

The countervailing effects that control costs and an
increase in the demand for offsite incineration have on
commercial incineration output are demonstrated in Figure 3.
The initial market supply curve is S and the initial market
demand curve is D, with an equilibrium quantity of Q.
Control costs cause supply to shift to S’. With no change
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in demand, this would cause quantit& to decrease from Q to
Q’. However, demand increases, with a counter effect on
quantity. If demand shifts to D’,, the new equilibrium
quantity is Q’,, which is less than Q. On the other hand,
if demand shifts to D’,, the new equilibrium is Q’,. In this
case, quantity has increased.

The comparative strengths of these countervailing
supply and demand effects will determine the impact of the
NSPS on the output of commercial incineration facilities.
If the impact is negative (i.e., output declines, or the
rate of growth in output is retarded), it is likely to be
shared across the country by a number of commercial
incineration facilities because the commercial incineration
market is effectively regionalized by transportation cost
differentials. In general, to the extent that a market is
fragmented (e.g., regionalized), an industry-wide decrease
in output will not require restructuring (e.g., closures),
but rather will be brought about by a number of marginal
facilities reducing their capacity utilization.

This can be understood from the following example.
Consider an industry with 100 firms, all of the same size
(i.e., all with a 1% market share). If the industry is not
fragmented (i.e., the market is nationwide), in theory a one
percent decrease in industry-wide output would be brought

about by a 100 percent decrease in the output of one firm --

the marginal firm. This implies that the marginal firm
would have to shut down. Suppose, in contrast, that the
industry is fragmented into 25 market segments --
distinguished by locality or region, for example -~- each
consisting of four firms. Because these market segments are
independent (i.e., firms do not compete with firms in other
market segments), a one percent decrease in industry-wide
output would be brought about by a one percent decrease in
output in each individual market segment. This would



require output of the marginal firm in each market segment
to decline by only four percent, which does not necessarily
imply closure.

Consequently, no commercial incineration facilities
would be likely to have to shut down or cancel plans to
invest in a new MWI. Another mitigating factor is that if
commercial incineration output is negatively impacted by the
NSPS, commercial autoclaving is likely to benefit. Some
commercial waste management companies offer both
incineration and autoclaving. These types of commercial
facilities might only experience a shift in sales from
incineration to autoclaving. This may also suggest that
commercial facilities dependent on incineration have the
flexibility to branch into autoclaving if necessary.

However, the presumption of this analysis is that the
demand for commercial incineration will increase to offset
the impact on output of control costs. Already, commercial
incineration capacity is tight in the face of rapidly
growing demand. The NSPS will give impetus to this demand
growth, as onsite incineration becomes more expensive.
Given these forces, a contraction of industry output, or a
contraction in the rate of growth of industry output, is
unlikely.

If the output of commercial incineration facilities is
not negatively impacted by the NSPS, one implication is that
prices will be raised to fully recover control costs. This
is because profitability will have to be undiminished
(implying full recovery of control costs) in order for
regulated facilities to have the incentive to maintain their
level of output (or rate of growth in output). This can
 also be understood with reference to Figure 3. If demand
shifts to exactly offset the effect on output of the shift
in supply, leaving output unchanged, the change in price
(per unit of output) will equal the per-unit control cost,
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represented by the vertical distance between S and S’.
Since the per-unit changes in price and cost are the same,
control costs are fully recovered.

3.4.4 Market Price Increase

Regulated facilities would ideally like to pass along
control costs to their customers by increasing prices. The
market price increase is defined as the average industry-
wide price increase (i.e., increase in the revenue basis)
necessary to recover control costs. It is calculated in
Table 10 as the ratio of net industry-wide annualized
control costs to revenue.

Because most, if not all, of the regulated industries
are fragmented, actual price increases will vary from market
segment to market segment according to such factors as 1)
the number of facilities, 2) the number of facilities
operating an MWI, 3) the distribution of MWI types, and 4)
market structure and pricing mechanisms. Ideally, the
average price increase in each market segment would be
measured. However, it is not possible to define and
characterize literally hundreds of regional and local market
segments. Therefore, the market price increase, which is an
average price increase across all market segments, is used
to represent the average price increase in each individual
market segment.

As an average, the market price increase also does not
reflect the range of price increases that all facilities in
an industry would require to recover control costs. The
range of price increases necessary to recover control costs
should be particularly wide in industries consisting of both
operators of new MWIs and offsite generators. On average,
offsite generators will require a lower price increase to
recover control costs (passed along from commercial MWIs)
than new-MWI operators. This is because 1) the average
offsite generator is less dependent on offsite incineration
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TABLE 10. NET INDUSTRY-WIDE ANNUALIZED CONTROL COSTS AS A PERCENT OF REVENUE/BUDGET
--NEW MWis--

Minimum control costs for

existing Mils

Maximum control costs for

existing MWis

Industry c.0.2 c.0.3 C.0.4 €.0.2 c.0.3 C.0.4
vospitals 0.00x  0.0M%  0.040%  0.057%  o.2%  0.256%
Nursing homes 0.002% 0.008% 0.015% 0.030% 0.106% 0.226%
Veterinary facilities 0.001% 0.007% 0.015% 0.105% 0.378X 0.859%
Laboratories

Commercial research 0.005% 0.023% 0.046% 0.087% 0.298% 0.610%X

Medical/dental 0.003% 0.014% 0.023% 0.018% 0.060% 0.104%
Funeral homes 0.000% 0.001X 0.001% 0.001% 0.002% 0.004%
Physicians’ offices 0.000% 0.002% 0.004% 0.003% 0.010% 0.017%
Dentists’ offices & clinics 0.000% 0.002% 0.003% 0.002% 0.008X 0.014%
Outpatient care 0.002% 0.010% 0.017% 0.013% 0.045% 0.079%
Freestanding blood banks 0.005% 0.024% 0.039% 6.0301 0.104% 0.180%
Fire & rescue operations 0.000% 0.001x 0.001% 0.001% 0.003% 0.006%
Correctional facilities 0.000% 0.001% 0.001% 0.001% - 0.004% 0.006%
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than the average MWI operator is dependent on onsite
incineration; and 2) MWIs used for commercial incineration
are larger than average, and therefore have relatively low
control costs per ton. Among offsite generators, the price
increase necessary to recover control costs will vary with
the degree of dependence on offsite incineration.

In the case of minimum control costs for existing MWIs,
the market price increases in Table 10 range up to 0.046
percent for commercial research labs under Control Option 4.
In the case of maximum control costs for existing MWIs, the
market price increases range up to 0.859 percent for
veterinary facilities under Control Option 4. Since all
market price increases are under 1 percent, they are
considered to be achievable. Due to institutional
constraints, it may require some time for the price
increases to be fully implemented, however. The low values
reflect in part that in all industry categories, the
majority of facilities do not operate an MWI (new or
existing). Commercial incineration facilities (all of
which, by definition, operate an MWI) are not included in
Table 10 because they were defined in Tables 8A and 8B as
having no net annualized control costs.
3.4.5 Consequences of the Market Price Increase

The market price increase will result in changes in
output, revenue, and employment, depending on demand
elasticity. For modified MWIs and newly built MWIs
resulting from either replacing an existing MWI or switching
from an alternative medical waste treatment method, the
impacts involve potential changes in the existing levels of
output, revenue, and employment. For newly built MWIs
resulting from industry growth, the impacts involve
potential changes in the rate of growth in output, revenue,
and employment.
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In response to the market price increase, output will
decrease (or decelerate, in the case of newly built MWIs
resulting from industry growth) unless demand is perfectly
inelastic. (For health care industries, output is the level
of service provided, such as the number of patients
admitted, or the number of operations performed.) Revenue
will change in response to the market price increase if the
demand elasticity is not unitary (i.e., equal to -1). It
will increase if demand is relatively inelastic and decrease
if demand is relatively elastic. It can be assumed that
employment will decrease if output decreases.

3.4.5.1 oOQutput Impacts. Table 11 shows the industry-
wide percent change in output in response to the market
price increase based on maximum control costs for existing
MWIs. This results in maximum output impacts. The
calculations follow from the specification of a constant-
elasticity demand function:

Qp = aP*

where, Qp = quantity demanded
a = a constant
P = price

m
Ul

price elasticity of demand

This function is an arc that is asymptotic to the origin.
It assures that elasticity does not change over the range of
the market price increase. Alternatively, it can be viewed
to allow the elasticities specified in Table 7 to be
averages over the range of the market price increase.

The demand function can be used to solve for the
percent change in output (%AQ):
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TABLE 11. INDUSTRY-WIDE OUTPUY IMPACTS OF THE MARKET PRICE INCREASE

--NEW Muls--

Percent change

in output

..........................................................

Hospitals
Nursing homes
Veterinary facilities
Laboratories
Commercial research
Medical/dental
Funeral homes
Physicians’ offices
Dentists’ offices & clinics
Outpatient care
Freestanding blood banks

Fire & rescue operations

Correctional facilities

of demand
wox. Win.
-0.33 0.00
-0.67 -0.33
-1.00 -0.67
-1.33 -1.00
-1.33 -0.67
-0.33 0.00
<0.33 0.00
-0.67 -0.33
-0.33 0.00
-0.33 0.00
-0.33 0.00
-0.33 0.00

-0.020%

=0.105%

-0.116%

<0.023%

0.000%

-0.001%

-0.002%

-0.004%

-0.010%

0.000%

0.000%

-0.07%

«0.377%

-0.395%

-0.080%

-0.001%

-0.003%

-0.006%

-0.015%

<0.034%

-0.001%

-0.001%

-0.151%
-0.851%
-0.806%
-0.138%
-0.001%
-0.005%
-0.010%
-0.026%
-0.059%
-0.002%

-0.002%

-0.087%
-0.012%

0.000%
0.000%
-0.001%
0.000%
0.000%
0.000%

0.000%

0.000%

-0.035%

-0.253%

-0.297x

-0.040%

0.000%

0.000%

-0.003%

0.000%

0.000%

0.000%

0.000%

0.000%

-0.074%

-0.571%

-0.607%

-0.070%

0.000%

0.000%

-0.005%

0.000%

0.000%

0.000%

0.000%

Based on maximum control costs for existing MWls.
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[P, (1+%aP)]* - P{
P

Pf(1+%aP)¢ - Pf
P

Pf(1+%aP)¢  P;

P{ Pf

= (1+%aP)¢ - 1

The output impacts in Table 11 are obtained by setting
$AP equal to the market price increase. The percent change
in output and the percent change in price are inversely
related because the demand curve is downward-sloping. This
inverse relationship is imparted to the equation for %AQ by
€’s negative coefficient.

Owing to a small market price increase and/or
relatively inelastic demand, none of the impacts in Table 11
are significant. All are less than one percent. The
biggest impact is -0.851 percent, registered by veterinary
facilities in the case of the maximum elasticity under
Control Option 4. The impact on hospitals ranges up to
-0.084 percent in the case of the maximum elasticity under
Control Option 4.

With the possible exception of commercial research
labs, all of the regulated industries are fragmented because
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they are regionalized or localized. The typical community
hospital (that is, one that is not specialized), for
example, does not compete with hospitals outside of its
locality or region. Consequently, the output impacts in
Table 11 will not require any industries to be restructured
(e.g., through closures or consolidations), but rather will
be brought about by declines in capacity utilization that
will be shared by a number of facilities (in theory, the
marginal facilities, i.e., the facilities with the highest
average costs). The rationale for this was discussed in
Section 3.4.3.

Capacity utilization in the U.S. hospital industry is
already quite low (the average occupancy rate of hospitals
registered with the American Hospital Association declined
from 77.7% in 1980 to 69.2% in 1988).# But the impact of a
0.084 percent decrease in industry-wide output (Control
Option 4, maximum elasticity) on capacity utilization would
be insignificant.

Although the industry-wide output impact on commercial
research labs -- which may not be a fragmented market =--
ranges up to -0.806 percent in the case of the maximum
elasticity under Control Option 4, this, too, would not be
sufficient to cause the industry to restructure.

3.4.5.2 Employment and Revenue Impacts. The impact of
the market price increase on industry-wide employment,
assuming that employment is proportionate to output (i.e.,
fixed labor-output ratio), is calculated in Table 12.
Again, the conservative market price increase based on
maximum control costs for existing sources is used. The
biggest employment decreases are registered by hospitals and
nursing homes. As a percent of baseline employment (see
Table 9), however, these impacts are small. In the case of
the maximum elasticity under Control Option 4, employment
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TABLE 12. INDUSTRY-WIDE EMPLOYMENT IMPACTS OF THE MARKET PRICE INCREASE

--New MWIs--
Change in employment
Price elasticity ~--cccccccccccccccnnccccccccorccccccccccccccccctcncnes
of demand Max. elasticity Min. elasticity

Inckstry Wox. | Wi, €02 €03 €06 €02 Co3 €0k
wospitats 0.3 om | wn em G0 o o o
Nursing homes -0.67 -0.33 (265) (949) (2,012) (131) (467) (991)
veterinary facilities -1.00 -0.67 €109) (391)  .(884) ) (262) (593)
Laboratories

Commercial research -1.33 -1.00 159) (543) (1,108) (120) (408) (834)

Medical/dental -1.33 -0.67 3N €105) €182) (16) 53 (92)
Funeral homes -0.33 0.00 0) M ) 0 0 0
Physicians’ offices -0.33 0.00 (10 (33) (¢19] 0 0 0
Dentists’ offices & clinics -0.67 -0.33 (¢:3] @7 (47) ) ad 23)
Outpatient care -0.33 0.00 ? (30) (52) 0 0 0
Freestanding blood banks -0.33 0.00 M 5 (8) 0 o 0
Fire & rescue operations -0.33 0.00 0) 0) (4D 0 0 0
Correctional facilities -0.33 0.00 M ) (4)] ] 0 0
8
Based on maximum control costs for existing MWls.
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declines by 0.084 percent at hospitals and by 0.151 percent
at nursing homes (by definition, these are the same as the
output impacts in Table 11). Because all of the regulated
industries are geographically dispersed, the employment
impacts will not be felt in any one particular region of the
country.

Table 12 does not account for some potential employment
effects of the NSPS that are positive. For example,
employment related to the production of pollution control
equipment should increase. In addition, additional people
will be needed to give training to MWI operators. Further,
there should be an increase in employment related to the
production and operation of autoclave systems and MWIs used
for commercial incineration.

Revenue impacts resulting from the market price
increase based on maximum control costs for existing MWIs
are stated in Table 13. The percent change in revenue is
equal to the sum of the percent change in price (market
price increase) and the percent change in output, plus their
cross~-product. Revenue increases in response to a price
increase if demand is relatively inelastic, and decreases if
demand is relatively elastic. It does not change if the
elasticity is unitary (e = ~-1).

Revenue decreases only at commercial research labs and
medical/dental labs in the case of the maximum elasticityf
In all other cases, revenue increases because demand is
relatively inelastic or does not change because demand is
unitary-elastic. Relative to the baseline, the decrease in
revenue in the case of the maximum elasticity under Control
Option 4 is only 0.20 percent at commercial research labs
and 0.03 percent at medical/dental labs. Not only are these
impacts small, but they also will not entirely impact the
bottom line (i.e., net income) because they will be at least



TABLE 13. INDUSTRY-WIDE REVENUE/BUDGET IMPACTS OF THE MARKET PRICE INCREASE

-=NEW MW]s--

Price elasticity

Change in revenue/budget ($ thousand) ‘ i

of demand Max. elasticity nin. elasticity
— ek Win €02 €03 €0k 62 605 €0 |
wspitats T 03 G0 WS SI92,3% S8 Sa5,e19 $267,127 $5T3 AT
Nursing homes -0.67 -0.33 $3,152 $11,273  $23,920 $6,400 $22,891 $48,58: )
Veterinary facilities -1.00 -0.67 $0 $0 $0 $2,581 $9,249 $20,970
Laboratories _ r
Commercial research -1.33 -1.00 ($3,405) ($11,616) ($23,765) ($0) ($0) (s0)
Medical/dental -1.33 -0.67 ($443) ($1,512) (%2,620) $643 81,512 32,621fm
Funerai homes -0.33 0.00 $46 $159 8275 $69 $237 S“Cv, s
Physicians’ offices -0.33 0.00 $1,796 $6,135 $10,638 $2,680 $9,157 $15,877.
Dentists’ offices & clinics -0.67 -0.33 $218 $746 $1,29 $443 81,515 82,62
Outpatient care -0.33 0.00 $1,337 $4,567 $7,919 $1,996 86,817 $11,821 ]
Freestanding blood banks -0.33 0.00 $253 $863 $1,496 $377 $1,288 $2,233
Fire & rescue operations -0.33 0.00 $84 $288 $499 $126  $429  ST4 }
Correctional facilities -0.33 0.00 $168 $575 $998 $251 $859 $1,489
- J
Based on maximum control costs for existing MWis. ¢
r
J
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partially offset by variable costs that decrease along with
the decrease in output.

3.5 PER-FACILITY IMPACTS FOR MWI OPERATORS

3.5.1 Linking Control Costs to Model Facilities

Control costs for the model combustors were presented
in Table 4. 1In order to estimate economic impacts on
facilities that will operate a new MWI, it is necessary to
link the control costs to the model facilities defined in
Tables 6A and 6B. This is accomplished by assigning model
combustors to model facilities.

The assignment scheme reflects that, generally, larger
MWIs are expected to be located at larger facilities.

Six model combustors -- the Intermittent 21,000,
Continuous 24,000, Intermittent 8,400, Pathological 2,000,
Intermittent 2,000, and Batch 250 -- are attributed to
hospitals in Table 2. Hospital subcategories in which the
average number of beds is 300 or greater are assigned the
two largest MWIs, the Intermittent 21,000 and Continuous
24,000. Hospitals with 100-299 beds are assigned the next-
largest MWI, the Intermittent 8,400. This includes "Total"
and the urban hospitals subcategory. Hospitals with 50-99
beds -- including the rural hospitals subcategory =-- are
assigned the two next-largest MWIs, the Pathological 2,000
and Intermittent 2,000. Hospitals with fewer than 50 beds
are assigned the smallest MWI, the Batch 250.

Two intermittent MWIs, the Intermittent 8,400 and
Intermittent 2,000, are attributed to nursing homes in Table
2. A "composite" of these two MWIs is assigned to nursing
homes with 100+ employees, the only subcategory in which
MWIs are operated. The composite is a weighted average of
the two MWIs based on their representation in the projected
nationwide population of new MWIs at nursing homes (as
indicated in Table 2, 1 Intermittent 8,400 and 17



b

Intermittent 2,000s). The composite is not an actual MWI.
Rather, it is intended to represent a typ1ca1 MWI used by
nursing homes with 100+ employees. |

The two model combustors attributed to veterinary
facilities in Table 2, the Pathological 2,000 and
Intermittent 2,000, are similar in size. Theréfore, both
are assigned to the two subcategories of veterinary
facilities in which MWIs are operated -- 10-19 employees and
20+ employees.

Tax-paying commercial research labs with 100+ employees
(they average 356.9 employees) are assigned the Intermittent
21,000 and Continuous 24,000. Tax-exempt commercial
research labs (they average 147.7 employees) are assigned
the Intermittent 8,400. Tax-paying commercial research labs
with 20-99 employees are a551gned the Pathological 2,000 and
Intermittent 2,000.

Finally, the only model combustor attributed to
commercial incineration facilities in Table 2 is the
Continuous 36,000. Survey responses from 15 commercial
incineration facilities indicated that the average facility
operates about two MWIs. Therefore, commercial incineration
facilities are assigned two Continuous 36,000s
(alternatively, control costs for the Continuous 36,000 are
multiplied by two). In all other industry categories there
is typically only one MWI per facility (though there are
exceptions), so model combustors are assigned to model
facilities on a one-to-one basis.

By linking the control costs in Table 4 directly to
model facilities, it is assumed that no portion of control
costs is passed along to offsite generators. This deviates
from the methodology used to estimate industry-wide control
costs in Section 3.4.1. Nevertheless, this approach is
taken because many MWI operators, no doubt, do not use any
of their capacity to incinerate waste generated offsite.
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The impacts of controls on these MWI operators would be lost
if control costs were uniformly reduced to reflect
commercial incineration cost sharing. Therefore, the per-
facility economic impacts on MWI operators should be
regarded to apply to facilities that do not incinerate
commercially and therefore will not share control costs with
offsite generators. Impacts will be overstated
(conservative) for facilities that do incinerate
commercially and share control costs with offsite
generators.

Per-facility control costs are summarized in Tables 14
and 15. Table 14 shows capital control costs and Table 15
shows annualized control costs. These costs are used for
the calculation of all impacts in this section. Note that
the costs for commercial incineration facilities are double
the costs of the Continuous 36,000 in Table 4 because there
are two units per facility.

3.5.2 Facility Price Increase

The facility price increase is defined as the price
increase necessary for an individual facility to fully
recover control costs. It is distinquished from the market
price increase, which is the average industry-wide price
increase necessary to recover control costs. Because
offsite generators are on average impacted less by the NSPS
than MWI operators, the facility price increase calculated
for MWI operators in industries in which there are also some
offsite generators will exceed the market price increase.

To the extent that an industry is competitive,
individual firms are constrained to institute price
increases that are not far out of line with the market price
increase. Under perfect competition, for example, where all
firms are price-takers, an attempt by a firm to increase
prices above the prices of its competitors would result in
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the loss of all output. The achievability of the facility
price increase depends on how much it deviates from the
market price increase, as well as on market structure.

In Table 10 it was seen that the market price increase
based on maximum control costs for existing MWIs is higher
across-the-board than the market price increase based on
minimum control costs for existing MWIs. Consequently, the
facility price increase will always deviate more from the
market price increase based on minimum control costs for
existing MWIs than from the market price increase based on
maximum control costs for existing MWIs. This reflects that
it will be easier for operators of new MWIs to recover
control costs with a price increase if operators of existing
MWIs are similarly controlled.

The facility price increase is calculated as the ratio
of annualized control costs to revenue for hospitals in '
Table 16A and for other MWI operators in Table 16B.

3.5.2.1 Hospitals. The average facility price
increase for all hospitals ("Total") is 0.06 percent under
Control Option 2, 0.25 percent under Control Option 3, and
0.50 percent under Control Option 4. The latter amount
represents only 5.2 percent of the 9.7 percent average
annual increase in hospital spending in the U.S. from 1980
to 1987.4

Even though model combustors have been assigned to
model facilities in relation to size, it is evident that
larger hospitals have economies of scale. Under Control
Option 4, for example, while the average facility price
increase for all hospitals with 300+ beds ranges from 0.20
percent (Continuous 24,000) to 0.24 percent (Intermittent
21,000), the average facility price increase for all
hospitals with fewer than 50 beds is 2.89 percent (Batch
250). The facility price increase ranges from 0.03 percent
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TABLE 16A. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF REVENUE : HOSPITALS

,
—

==NEW MWis--
s
Satch, continuous,
Intermittent M4} or pathological M}
Industry category €.0.2 €.0.3 €.0.4 €.0.2 c.0.3 €.0.4
AMA-registered
Federal
Psychistric 0.07x 0.29% 0.49% 0.06X 0.23%  0.40%
Other special & general
<50 Beds 0.12X  0.56X 1.39%
50-99 Beds 0.05X 0.28% 0.67x 0.05% 0.26% 0.65%
100-299 Beds 0.05% 0.21%  0.42X
300+ Beds 0.06X  0.16% 0.27x 0.03Xx 0.13%x 0.22X
Non-federal
Psychiatric
Not-for-profit 0.08%  0.45% 1.07X 0.07X 0.41% 1.03%
For-profit 0.10% 0.55% 1.32% 0.0 0.51% 1.27X
$tate govt. 0.12x 0.49% 0.82x 0.10x 0.38x 0.67X
Local govt. 0. 1% 0.43% 0.72% 0.09% 0.33%  0.59%
T.8. & other resp. diseases 0.18% 0.84% 1.67%
Long-term other special & gen.
Not-for-profit 0.11X%  0.49% 0.93x
For-profit 0.07x 0.39% 0.92% 0.08X 0.36X 0.89%
State govt. 0.10X 0.466% 0.91%
Local govt. 0.13% 0.51% 0.86% 0.10x  0.40% 0.70%
Short-term other special & gen.
Not-for-profit
<50 Beds 0.22x 1.08% 2.68%
50-99 Beds 0.09% 0.51% 1.22% 0.08%  0.47X 1.17%
100-299 Beds 0.05% 0.23% 0.45%
300+ Beds 0.03% 0.13% 0.21% 0.03% 0.10% 0.17X
for-profit
<50 Beds 0.21% 1.012 2.5
50-99 Beds 0.08%  0.46% 1.10% 0.07x 0.43% 1.06%
100-299 Beds 0.06% 0.28% 0.56%
300+ Beds 0.05% 0.19% 0.33% 0.04X 0.15% 0.27x
State govt.
<50 Beds 0.27x 1.302  3.21%
50-99 Beds 0.10% 0.57% 1.36% 0.09% 0.52% 1.30%
100-269 Beds 0.05% 0.23% 0.46%
300+ Beds 0.02% 0.09% 0.15% 0.02x 0.07X 0.1
Local govt.
<50 Beds 0.33% 1.62%  4.02%
50-99 Beds 0.13% 0.70% 1.68% 0.112  0.65% 1.62%
100-299 Beds 0.07x 0.32% 0.64%
300+ Beds 0.03% 0.11% 0.182 0.02% 0.08% 0.15%
Non-AKA-registered
Non-Federal psychiatric 0.15% 0.79% 1.89% 0.13% 0.73% 1.81%
Short-term other special & gen. 0.15% 0.84% 2.01% 0.14% 0.78% 1.93%
Other 0.15% 0.68% 1.35%
Total 0.06% 0.25%  0.50%
<50 Seds 0.24% 1.1 2.89%
50-99 Beds 0.10% 0.56% 1.33x  0.09% 0.51% 1.28%
100-299 Beds 0.06% 0.26% 0.52X
300+ Beds 0.04% 0.14% 0.24x 0.03x 0.11% 0.20%
Subset:community hosp.
Urban 0.03%  0.15% 0.29%
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
Rural 0.0  0.51x 1.23%  0.08% 0.47X 1.18X
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
[

Table 15 indicstes which type of MWl -- batch, continuous, or pathological -- s

applicable. .
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TABLE 16B. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF REVENUE/BUDGET :
NW] OPERATORS OTHER THAN HOSPITALS
~-NEW MWls--

.
Batch, continuous,
Intermittent MMl or pathological W!
Industry €.0.2 c.0.3 C.0.4 €.0.2 €c.0.3 €.0.4
Nursing homes
100+ Employees
Tax-paying 0.28% 1.50% 3.52X
Tax-exempt 0.20%  1.07% 2.53%
Veterinary facilities
10-19 Employees 1.02X 5.57% 13.31% 0.90% 5.14% 12.78%
20+ Employees 0.47% 2.57% 6.15% 0.42X% 2.37% 5.91%
Commercial research labs
Tax-paying
20-99 Employees 0.33% 1.81% £.32% 0.29% 1.67X 4.15%
100+ Employees 0.12% 0.48% 0.81% 0.10% 0.38% 0.67%
Tex-exempt 0.13% 0.61% 1.21%
Commercial incineration fac. 4. 76% 20.77% 31.87%
a

Table 15 indicates which type of MWl -- batch, continuous, or pathological -- is applicable.
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under Control Option 2 to 0.29 percent under Control Option
4 for urban hospitals, and from 0.08 percent to 1.23 percent
for rural hospitals. The impacts on rural hospitals are
higher because rural hospitals are smaller on average than
urban hospitals.

All facility price increases under Control Option 2 are
less than one percent. They are therefore considered to be
achievable. Institutional constraints may prevent the price
increases from being fully achieved in the short run.

Still, in the U.S. system of health care financing,
hospitals are reimbursed by third parties for the majority
of cost increases. In the long run, institutional
constraints on the ability of hospitals to fully pass along
control costs should be less of a factor.

Under Control Options 3 and 4, hospitals with fewer
than 50 beds will need to increase prices by more than one
percent in order to recover control costs. The same applies
to hospitals with 50-99 beds under Control Option 4. The
average facility price increase is 1.17 percent under
Control Option 3 and 2.89 percent under Control Option 4 for
hospitals with fewer than 50 beds, and ranges up to 1.33
percent under Control Option 4 for hospitals with 50-99
beds. These facility price increases may not be achievable
against market price increases (see Table 10) of 0.128
percent under Control Option 3 and 0.256 percent under
Control Option 4 (maximum control costs for existing MWIs),
or 0.020 percent under Control Option 3 and 0.040 percent
under Control Option 4 (minimum control costs for existing
MWIs).

There are also two subcategories in which the average
number of beds per facility is greater than 100 that have a
facility price increase exceeding 1 percent under Control
Option 4. They are t.b. hospitals (only 4 nationwide) and



"other" hospitals not registered with the American Hospital
Association (only 12 nationwide).

Small hospitals (e.g., fewer than 100 beds) may not
only be prevented from achieving the facility price increase
by competition from other hospitals. They also face
particular institutional constraints in raising prices (or
achieving rate increases). Small hospitals are often
located in rural areas, where the population is
disproportionately aged and poor. This makes rural
hospitals relatively dependent on Medicare and Medicaid.
Rural hospitals also have high costs of charity care because
rural areas have high concentrations of uninsured people.
Moreover, a disproportionate number of small hospitals are
public. Many public hospitals rely on government subsidies,
which have been cut back in recent years.

3.5.2.2 Other MWI Operators. A number of the facility
Price increases calculated in Table 16B may not be
achievable because they deviate significantly from the
market price increase. These include the impacts for both
subcategories of nursing homes with 100+ employees under
Control Options 3 and 4. For tax-exempt nursing homes with
100+ employees, even a facility price increase of 1.07
percent under Control Option 3 may not be sustainable
against a market price increase of only 0.008 percent
(minimum control costs for existing sources). Other cases
in Table 16B in which the facility price increase may not be
achievable include veterinary facilities with 20+ employees
under Control Options 3 and 4; veterinary facilities with
10-19 employees under Control Options 2, 3, and 4; and tax-
paying commercial research labs with 20-99 employees under
Control Options 3 and 4. The 1.21 percent facility price
increase for tax-exempt commercial research labs under
Control Option 4 is probably achievable if existing sources
are controlled as stringently as new sources (in this case
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of maximum control costs for existing sources, the market
price increase is 0.610%), but is probably not achievable if
existing sources are not controlled (in which case the
market price increase is 0.046%).

In all of these cases, few facilities are projected to
operate a new MWI in the next five years: 18 nursing homes,
6 veterinary facilities, and 36 research labs. For this
reason, the facility price increase is large in relation to
the market price increase based on no control costs for
existing sources. Facility price increases that are large
in relation to the market price increase based on maximum
control costs for existing sources are the consequence not
only of the low number of new MWIs projected over the next
five years, but also of the predominance of facilities that
presently do not operate an MWI: 97.1 percent of all
nursing homes, 97.4 percent of all veterinary facilities,
and, conservatively (because it is assumed that all research
labs are commercial facilities), 86.9 percent of all
research labs (compare Tables 3 and 5).

As discussed in Section 3.4.3, it is expected that due
to an increase in the demand for offsite incineration,
commercial incineration facilities will be able to fully
pass along control costs to their customers. This means
that the facility price increases in Table 16B -- 4.74
percent under Control Option 2, 20.77 percent under Control
Option 3, and 31.87 percent under Control Option 4 -- are
achievable. To be sure, the price increases under Control
Options 3 and 4 are high. However, as will be seen later in
Section 3.5.5, the per-ton cost of commercial incineration
does not increase as a result of the NSPS by as much, on
average, as the per-ton cost of onsite incineration.
Therefore, despite the price increases of 20.77 percent
under Control Option 3 and 31.87 percent under Control
Option 4, many MWI operators would be able to save costs by



switching to commercial incineration (i.e., their costs of
onsite incineration increase by more than 20.77 percent and
31.87 percent, respectively).

3.5.3 Cost Absorption

In the previous section it was seen that it may not be
possible in all cases to implement the facility price
increase and fully recover control costs. Tables 17A and
17B calculate the impact on net income if control costs are
fully absorbed. This represents the extreme case of no
price increase. The impact is calculated as the ratio of
annualized control costs to before-tax net income. This
ratio indicates the percent reduction in earnings if there
is no price increase. Before-tax net income is the
appropriate measure of earnings because control costs are
before taxes and are tax-deductible. For some subcategories
of hospitals in Table 17A, after-tax net income is used as a
substitute because before-tax net income is not available.
This leads to a conservative estimate of impacts because
after-tax net income is less than or equal to before-tax net
income.

A cost increase is considered sustainable if it does
not lead to closure. For a newly built MWI resulting from
industry growth, closure is represented by a change in the
decision to open a new facility. For all other types of new
MWIs, closure is represented by the decision to shut down an
existing facility.

In the short run, the theoretical closure point is when
variable costs, including incremental annualized control
costs, exceed revenues. Since some costs are fixed, net
income must decline by more than 100 percent for the short-
run closure threshold to be surpassed. In the long run,
however, a firm is free to redeploy its capital to

-84~

7y
S mmnmsed.

m




[ ]
TABLE 17A. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF NET INCOME : HOSPITALS
-=NEW MWls-~

lndustry category

AHA registered
Federal
Psychiatric
Other special & general
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
Non- federal
Psychiatric
Not-for-profit
For-profit
State govt.
Local govt.
T7.8. & other resp. diseases
Long-term other special & gen.
Not-for-profit
For-profit
State govt,
Local govt.
Short-term other special & gen.
Not-for-profit
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
for-profit
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
State govt.
<50 Beds
S0-99 Beds
100-299 Beds
300+ Beds
Local govt.
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
Non-AHA-registered
Non-Federal psychiatric
Short-term other special & gen.
Other
Total
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds

Subset:community hosp.
Urban
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
Rural
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds

Intermittent M1

€.0.2

VN oW :nuunn
RERE BuH3N

0.94%

2.68%

21.12%
2.91%

N.M.
6.03%
2.78%

23.15%
5.83%
2.61%

28.77%
8.14%
3.00%

23.246%
26.48%
19.67%

7.33%

26.62%
7.66%
3.36%

4.30%

14.55%

c.0.4

14.56%

27.50%
10.54%
7.50%

31.51%
27.22%
26.21%
21.16%
47.82%

27.68%
26.15%
26.06%
26.43%

50.46%
13.64%
4£.91%

NN,
12.00%
4.70%

55.32%
11.59%
4.07%

68.76%
16.18%
5.07X

55.55%
58.50%
39.12%
14.58%

63.63%

15.25%
5.67%

8.55%

b

Batch, continuous,
or p.thologlcal w1

1.76%

4.70%
1.87x

0.91%
2.146X
1.85%

2.93%
2.56%

1.64%
2.96%
9.22%
3.42%
0.60%

0.57%

10.88x
3.75%

0.49%

13.60%
4.66%

0.61%
X,
397X
11.49%
4.32%

0.69%

2.36%

9.34%
11.31%
44.80%
19.48%

2.28%

2.17%

52.87%
21.36%

1.88%

66.08%
26.55%

2.35%
21.45%
22.59%
55.82%
26.57T%

2.63%

13.43%

11.91%

56.65%
26.62%

6.14%
30.27Xx
26.15%

19.81%
17.3%%

23.24%
19.99%
M.X
48.48%
4.02%

3.84%

131.11%
53.15%

3.33%

163.88%
66.05%

&.146%
$3.37%
56.20%

138.43%
61.13%

4.60%

33.41%

Divisor is before-tax met income except for T.B. hospitals, hospitals not

registered with the AKA, “Total” (and subcategories), and community hospitals,

for which only after-tax net income is available.

Teble 15 indicetes which type of MWl -- batch, continuous, or pathological -- is

applicable.

N.M. Not meaningful.
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TABLE 178. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF BEFORE-TAX NET INCOME :
MW1 OPERATORS OTHER THAN HOSPITALS
--NEW Wiig--

Nursing homes
100+ Employees

Tex-paying

Tax-exempt

Veterinary facilities
10-19 Employees
20+ Employees

Commercial research labs
Tax-paying
20-99 Employees
100+ Employees
Tax-exempt

Commercial incineration fac.

Intermittent MJ!

2.66%
1.23%

5.54%
2.01%
3.1

37.39%
38.36%

16.466%
6.68%

30.10%
8.04%
16.51%

88.05%
$0.33%

34.56%
15.97%

71.95%
13.56%
28.86%

Batch, continuous,
or pathological my!

€.0.2

2.34%
1.08%

4.88%
1.66%

/A

c.0.3

13.34%
6.16%

27.78%
6.28%

N/A

€.0.4

33.20%
15.34%

69.12x%
11.09%

N/A

Table 15 indicates which type of MWl -- batch, continuous, or pathological -- is applicable.

N/A  Not available.
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investments that yield a higher rate of return. 1In the long
run, therefore, the closure point is when the rate of return
on capital falls below the opportunity cost of capital.

3.5.3.1 Hospitals. For all of the cases in which
hospitals may not be able to achieve the facility price
increase, Table 17A shows that the impact on net income
would be significant if control costs had to be fully
absorbed. Net income would decline at the average hospital
with fewer than 50 beds by 55.82 percent under Control
Option 3 and by 138.43 percent under Control Option 4. Net
income would decline at the average hospital with 50-99 beds
by from 61.13 to 63.63 percent under Control Option 4.
These impacts are possibly unsustainable -- if not in the
short run, then in the long run. The impacts under Control
Option 4 for t.b. hospitals and "other" hospitals not
registered with the American Hospital Association are also
significant. (The impacts on short-term other special and
general for-profit hospitals with fewer than 50 beds and 50-
99 beds are "not meaningful" because net income in the
baseline is negative).

3.5.3.2 other MWI Operators. Table 17B points to some
additional cases in which control costs may not be
sustainable if they cannot be recovered with a price
increase. These include nursing homes with 100+ employees
under Control Options 3 and 4, veterinary facilities with
10-19 employees under Control Options 3 and 4, veterinary
facilities with 20+ employees under Control Option 4, tax-
paying commercial research labs with 20-99 employees under
Control Options 3 and 4, and tax-exempt commercial research
labs under Control Option 4. In the two other cases in
which the facility price increase may not be achievable =--
veterinary facilities with 10-19 employees under Control
Option 2 and veterinary facilities with 20+ employees under
Control Option 3 -- control costs are probably sustainable.
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The decline in net income is only 2.34-2.66 percent under
Control Option 2 for veterinary facilities with 10-19
employees and 6.16-6.68 percent under Control Option 3 for
veterinary facilities with 20+ employees.
3.5.4 Ccapital Availability

Tables 18A, 18B, 19A, and 19B capture some of the
impacts of capital control costs on operators of new MWIs.
Tables 18A and 18B present the ratio of capital costs to
before-tax net income. Before-tax net income is used as a
proxy for cash flow before taxes, which can be used to
service debt. This assumes a constant asset base (i.e.,
capital expenditures are offset by depreciation). The ratio
in Tables 182 and 18B gives an indication of the extent to
which capital costs can be financed from one year’s cash
flow. Of course, capital costs do not have to be paid from
cash flow, but the ability to do so in one year suggests
that either external financing is not needed, or it would
not be difficult to obtain. If the ratio exceeds 100
percent, it is possible that debt will have to be issued
(normally for an investment in pollution controls, it is
assumed that equity will not be issued because the
investment does not add to the firm’s productive capacity).

In Tables 19A and 19B, the ratio of capital costs to
total (current and long-term) liabilities is calculated
(total liabilities are calculated from Tables 6A, 6B, and 6C
as the difference between assets and net worth). 1In the
event debt is issued, this gauges the impact on capital
structure. Creditors are reluctant to lend to firms with a
high degree of financial leverage (i.e., high ratio of debt
to net worth) because there is a high risk that debt cannot
be repaid. If total liabilities increase by, say, 20
percent, it may be difficult to obtain financing. Take a
firm with assets of $100, current liabilities of $20,
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TABLE 18A. PER-FACILITY CAPITAL CONTROL COSTS AS A PERCENT OF NET INCOME : MOSPITALS

«+NEW Nulg-~-
b
Satch, contimuous,
Intermittent MWl or pathological MWl
Industry category €.0.2 c.0.3 €.0.4 €.0.2 c.0.3 €.0.4
ANA-registered
Federal
Psychiatric £.12%  20.85% 46.68%  3.11X  16.75X  39.66%
Other special & general
<50 Beds 11.57x  81.39% 230.69%
50-99 Beds $.80% 39.46X 109.89% 6.04X  40.43% 111.58%
100-299 Beds 2.54%  14.83X 37.48%
300+ Beds 2.12X  10.74X  24.05% 1.60% 8.63% 20.43%
Non-federatl
Psychiatric
Not-for-profit 6.66%  45.21X 125.90% 6.92% 46.32% 127.83%
For-profit 5.74% 39.05X 108.75% 5.97x 40.09% 110.42%
State govt. 6.85% 34.68% 77.65% 5.18% 27.85X 65.96%
Local govt. $.99X 30.30X% 67.85% 4.52% 26.34%X 57.64%
T.B. & other resp. disesses 11.51X  67.2TX 169.99%
Long-term other gpecial & gen.
Not-for-profit 6.66X 38.93X 68.3™%
For-profit 5.10% 34.71X  96.66% $.31X  35.57x 98.15%
State govt. 6.2T% 36.66% 92.63%
Local govt. 6.92% 34.99% 78.36%  5.22% 28.11X 65.56%
Short-term other special & gen.
Not-for-profit
<50 Beds 22.70% 159.63X 452.48%
50-99 Beds 10.66%  72.40% 201.63X  11.08%  74.19% 204.73%
100-299 Beds 3.28% 19.19%  48.48%
300+ Beds 1.39% 7.06X  15.76% 1.05% 5.65% 13.3%%
For-profit
<50 Beds N.M. N.M, N.M.
50-99 Beds N.M, NI, N.M, NN, NN, N.N.
100-299 Beds 2.89% 16.88%  42.66%
300+ Beds 1.33% 6.73%  15.06% 1.00% 5.40% 12.80x%
State govt.
<50 Beds 26.78% 188.35X 533.89X
50-99 Beds 11.66%  79.37% 221.05% 12.14X 81.33% 224.45%
100-299 Beds 2.79%  16.31%  41.21%
300+ Beds 1.15% 5.82%  13.04% 0.87% 4.68% 11.08%
Local govt.
<50 Beds 33.48% 235.44% 667.37%
50-99 Beds 16.49% 98.65X 274.73% 15.09% 101.08% 278.96X
100-299 Beds 3.89%  22.7¢% 57.52%
300+ Beds 1.43% 7.26%  16.25% 1.08% 5.83x 13.80%
Non-AKA-registered
Non-Federal psychistric MN.7NX 79.70% 221.96X 12.19% 81.67% 225.38%
Short-term other special & gen. 12.33%  B3.93X 233.75X% 12.84% 86.01% 237.35%
Other 9.42% 55.02% 139.04%
Total . 3.51%  20.50% 51.81%
<50 Beds 28.28% 198.88X 563.74X%
50-99 Beds 13.41X  91.29X 254.23% 13.97%  93.54% 258.15%
100-299 Beds 3.67T%  21.45%  54.15%
300+ Beds 1.61% 8.13%  18.20% 1.21% 6.53%  15.48%
Subset:community hosp.
Urban 2.08%  12.03% 30.40%
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
Rurat 7.33%  49.89% 138.94X . 7.63X S51.12%  141.08%
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds

a
Divisor is before-tax net income except for T.B. hespitals, hospitals not
registered with the AHA, *Total" (and subcategories), and community hospitals,
for which only after-tax net income is svailable.

b

Table 14 indicates which type of MWl -- batch, continuous, or pathological -- is
applicable.

N.M. Not meaningful. 89



TABLE 18B. PER~FACILITY CAPITAL CONTROL COSTS AS A PERCENT OF BEFORE-TAX NET INCOME :

M1 OPERATORS OTHER THAN HOSPITALS
’ --NEW MWIs--
a
Batch, continuous,
Intermittent MWI or pathological MWI

Industry €.0.2 c.0.3 €.0.4 €.0.2 c.0.3 €.0.4

Nursing homes
100+ Employees

Tax-paying 18.75% 126.15% 348.97%
Tax-exempt 19.26% 129.42% 358.00%

Veterinary facilities m
10-19 Employees 7.29%  49.59% 138.10% 7.59% 50.81% 140.22% !
20+ Employees 3.37% 22.91% 63.80% 3.51% 23.48% 64.78%

Commercial research labs M
Tax-paying

20-99 Employees 15.17% 103.22% 287.46% 15.79% 105.77%  291.89%
100+ Employees 3.86% 19.42%  43.48% 2.90% 15.60% 36.93% Y
Tax-exempt 6.95% 40.60% 102.59% '
Commercial incineration fac. N/A N/A N/A
8
Table 14 indicates which type of MWl -- batch, continuous, or pathological -- is
applicable.

R/A Not available.
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TABLE 19A. PER-FACILITY CAPITAL CONTROL COSTS AS A PERCENT OF TOTAL LIABILITIES @

WOSPITALS
--NEW MUIs--
a
Batch, continuous,
Intermittent MWI or pathological MJ!
Industry category €.0.2 €.0.3 €.0.4 €.0.2 c.0.3 €.0.4
AHA-registered
Federal
Psychiatric 0.30% 1.5  3.3%% 0.23x 1.22% 2.88%
Other special & rat
<50 3.3: gene 0.61%  4.31%  12.21%
50-99 Beds 0.312  2.09% 5.82% 0.32x  2.14X 5.91%
100-299 Beds 0.22% 1.27%  3.20%
300+ Beds 0.17% 0.84% 1.88% 0.13%  0.67x 1.59%
Non-federal
Psychiatric
Not-for-profit 0.48%  3.29% 9.15% 0.50x  3.37x 9.29%
For-profit 0.60%  4.05% 11.29% 0.62X  4.15%  11.47X
State govt. 0.50%  2.52Xx  S5.84%  0.33x 2.02Xx  4.7TVX
tocal govt. 0.44% 2.20X  4.93% 0.332 1.77% 4.19%
7.B. & other resp. diseases 0.89%  5.23x 13.21%
Long-term other special & gen.
Not-for-profit 0.512 2.97% 7.50%
For-profit 0.42% 2.86%  7.97 0.44% 2.93% 8.09x
State govt. 0.48% 2.78% 7.0
Local govt. 0.52%  2.65% 5.94% 0.40% 2.132 5.05%
Short-term other special & gen.
Not-for-profit
<50 Beds 1.18%  B8.31%  23.56X
50-59 Beds 0.55%  3.77% 10.50% 0.58%  3.86% 10.66%
100-299 Beds 0.24% 1.38%  3.49%
300+ Beds 0.13% 0.66% 1.47% 0.10% 0.53% 1.25%
For-profit
<50 Beds L1112 7.79% 22.08%
50-99 Beds 0.50% 3.412  9.50% 0.52X  3.50% 9.65%
100-299 Beds 0.29% 1.69%  4.28%
300+ Beds 0.20% 1.02% 2.2TX 0.15%  0.82% 1.93%
State govt.
<50 Beds 1.42% 9.97X 28.26X
50-99 Beds 0.62% 6.20%  11.70% 0.64%  4.30% 11.83%
100-299 Beds 0.24% 1.39%  3.52%
300+ Beds 0.09% 0.45% 1.02% 0.07x 0.36% 0.88%
local govt.
<50 Beds 1.77%  12.66% 35.32X
50-99 Beds 0.77% 5.22%  14.54X 0.80%  5.35X 16.77X
100-299 Beds 0.33% 1.96% £.91%
300+ Beds 0.11% 0.57% 1.27X 0.082 0.45% 1.082
Non-AHA-registered
Non-Federal psychiatric 0.85% 5.79%  16.13% 0.89% §.94% 16.38X
Short-term other special & gen. 0.92%  6.24X 17.37%x  0.95%  6.39%  17.64%
Other ’ 0.70% 4.09% 10.33%
Total 0.26% 1.52% 3.85%
<50 Beds 1.28% 8.98x 25.45%
50-99 Beds 0.61%  4.12%  11.48% 0.63%  £.22% 11.68%
100-299 Beds 0.27x 1.58% 4.00%
300+ Beds 0.15% 0.74% 1.67% 0.11%  0.60X 1.42%
Subset:community hosp.
uUrbsn 0.15% 0.88x 2.2x
<50 Beds
50-99 Beds
100-29% Beds
300+ Beds
Rural 0.56X  3.80X 10.60% 0.58%X 3.90% 10.76%
<50 Beds .
50-99 Beds
100-299 Beds
300+ Beds

s
Table 14 indicates which type of MWl -- betch, continuous, or pathologicsl -- is

applicable.
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TABLE 198. PER-FACILITY CAPITAL CONTROL COSTS AS A PERCENT OF TOTAL LIABILITIES :
MWl OPERATORS OTHER THAN HOSPITALS

--NEW MW]s--
.
Batch, continuous,
Intermittent M1 or pathological I
Industry c.0.2 ¢.0.3 €.0.4 €.0.2 €.0.3 C.0.4
Nursing homes
100+ Employees
Tex-paying 1.78X  11.97%  33.,12%
Tax-exempt 1.28%  8.60X 23.79%
Veterinary facilities
10-19 Employees 17.97% 122.30% 340.59% 18.71%  125.32X  345.83%
20+ Employees 8.30% 56.50% 157.36X% 8.64% 57.90X 159.78%
Commercial research labs
Tex-paying
20-99 Employees 3.94X 26.82% 76.70% &.10% 27.69% 75.85%
100+ Employees 1.00% 5.05% 11.30% 0.75% 4.05% 9.60%
Tax-exempt 1.26%  7.39% 18.66%
Commercial incineration fac. N/A N/A N/A

a
Table 14 indicates which type of MW] -- batch, continuous, or pathological -- is applicable.

N/A  Not available.
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long-term debt of $30, and net worth of $50. Total
liabilities (current liabilities plus debt) are $50. If an
increase in debt causes total liabilities to increase by 20
percent, the increase in debt will be from $30 to $40.
Meanwhile, assets increase from $100 to $110. Consequently,
the ratio of debt to assets (which is scrutinized by
lenders) increases from 30 percent to 36.4 percent.

However, as pollution-control equipment, the new assets are
not income-generating. In relation to productive assets,
debt has increased from 30 percent to 40 percent.

An increase in total liabilities of 20 percent is not,
to be sure, a definitive threshold beyond which no
facilities will be able to obtain external financing. There
will always be some facilities that are able to take on debt
and, as a result, expand total liabilities by 20 percent, or
even much more. Conversely, some facilities will be limited
to expanding total liabilities by far less than 20 percent.
However, an average increase in total liabilities of 20
percent is likely to make external capital difficult to
obtain for at least some facilities. Therefore, with but
one exception, a 20 percent increase in total liabilities is
used as a guideline for significant impacts. The exception
is made for cases in which the facility price increase is
achievable (see Section 3.5.2). The facility price increase
recovers all annual costs, including the annualized cost of
capital (interest and depreciation). Achieving the facility
price increase therefore implies that additional cash flow
will be generated to pay for the cost of debt (i.e.,
interest). 1In theory, the capital markets should recognize
this and make financing available, regardless of the impact
of additional debt on total liabilities.

The impacts in Tables 18A, 18B, 19A, and 19B are per-
facility. They therefore really only apply to stand-alone
facilities. For facilities that are affiliated with multi-
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unit systems, the impacts in these tables are overstated.
This is because multi-unit systems have a greater capacity
to borrow than stand-alone facilities. Approximately 80
percent of all for-profit hospitals and 33 percent of all
not-for-profit hospitals, for example, are affiliated with
multi-hospital systems.®

3.5.4.1 Hospitals. Table 18A indicates that, on
average, hospitals with fewer than 50 beds under Control
Options 3 and 4, and hospitals with 50-99 beds under Control
Option 4, will require more than one year’s cash flow to
finance capital costs (the impacts exceed 100%). The ratio
of capital costs to net income ranges from 254.23 to 258.15
percent under Control Option 4 for the average hospital with
50-99 beds, and is 198.88 percent under Control Option 3 and
563.74 percent under Control Option 4 for the average
hospital with fewer than 50 beds. Under Control Option 4,
the ratio exceeds 100 percent for rural hospitals (138.94-
141.08%), but not for urban hospitals (30.40%). The ratio
also exceeds 100 percent under Control Option 4 in a couple
of subcategories with more than 100 beds per facility: t.b.
hospitals and "other" hospitals not registered with the
American Hospital Association.

The ratio of capital costs to total liabilities in
Table 19A exceeds 20 percent only for hospitals with fewer
than 50 beds under Control Option 4. Therefore, only
hospitals with fewer than 50 beds may in general, under
Control Option 4, have difficulty obtaining financing. As
20 percent is not a definitive threshold, this does not
preclude other facilities from having difficulty. Rural
hospitals, which are predominantly small (Table 6A indicates
that 72 percent have fewer than 100 beds), are more likely
to have difficulty than urban hospitals. Under Control
Option 4, the ratio of capital costs to total liabilities
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ranges from 10.60 to 10.76 percent for rural hospitals,
compared to only 2.22 percent for urban hospitals.

3.5.4.2 oOther MWI Operators. Table 18B reveals a
number of cases for other MWI operators in which the ratio
of capital costs to before-tax net income exceeds 100
percent and therefore external financing may be required.
These include nursing homes with 100+ employees under
Control Options 3 and 4, veterinary facilities with 10-19
employees under Control Option 4, tax-paying commercial
research labs with 20-99 employees under Control Options 3
and 4, and tax-exempt commercial research labs under Control
Option 4. Table 19B shows, in turn, that nursing homes with
100+ employees under Control Option 4, veterinary facilities
with 10-19 employees under Control Option 4, and tax-paying
commercial research labs with 20-99 employees under Control
Options 3 and 4 may have difficulty obtaining external
financing because the ratio of capital costs to total
liabilities exceeds 20 percent.

Under Control Option 4, the ratio of capital costs to
total liabilities for tax-exempt commercial research labs is
close to 20 percent (18.66%). Regardless, financing should
generally be available because the facility price increase
is achievable (see Section 3.5.2.2).

3.5.5 Substitution

Over half of all hospitals and an even greater majority
of nursing homes, veterinary facilities, and commercial
research labs do not operate an MWI. This suggests that
facilities in these industries generally have viable
alternatives to onsite incineration for the treatment and
disposal of medical waste. The most common alternatives to
onsite incineration are onsite autoclaving and offsite
contract disposal (most commonly commercial incineration).

The cost to operate an autoclave system including a
shredder can vary widely. For example, operated at
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capacity, a large (1,176 tons/yr) unit is estimated to cost
$134 per ton while a small (27 tons/yr) unit is estimated to
cost $2,080 per ton. Onsite autoclaving has some
limitations. For one, autoclaving is not "suitable" for
some components of the medical waste stream, particularly
pathological waste. Suitability is determined by both
technical and nontechnical factors.®® The U.S. Congress
Office of Technology Assessment (OTA) estimates that
approximately 90 percent of all medical waste can be
autoclaved.® Another limitation is that some landfills (and
waste haulers) are not willing to accept autoclaved waste
because it cannot easily be identified as having been
treated and disinfected. This "recognizability" problem can
often be solved, however, by shredding or compacting the
waste (either before or after it is autoclaved). Still,
some landfills will not accept such waste. Nevertheless,
"informal discussions" with a number of hospital officials
across the country indicated to OTA that "few refusals (of
autoclaved medical waste) occur if a hospital works closely
with landfill operators to explain their waste procedures."®

To the extent that it has limitations, autoclaving is
perhaps better considered as a supplement to incineration
than as a substitute for it. Regardless, autoclaving can
still be used to treat the great majority of medical waste
that is currently incinerated onsite.

The other major alternative to onsite incineration for
treating medical waste is offsite contract disposal (most
commonly commercial incineration). The average cost of
offsite contract disposal is estimated to be $600 per ton.
This cost can vary substantially. It can depend, for
example, on the hauling distance from the generator to the
treatment facility. Also, volume discounts may result in
lower fees for large generators than for small generators.
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Offsite contract disposal depends highly on the
availability of commercial incineration capacity. In some
regions of the country (e.g., the Northeast, Illinois,
Texas), commercial incineration capacity is tight.®* 1In
other regions, there may be excess capacity. Building new
commercial incineration capacity is persistently hampered by
the difficulty of finding a site and the lengthy process of
obtaining a permit (up to two years or more, according to
OTA) .¥ Nevertheless, some regional incinerators (either
generator/non-profit or commercial) are currently being
planned.® OTA concludes that potential short-term
shortfalls in commercial incineration capacity can be
averted if the "adoption of new regulations is coordinated
with careful planning and expedient permitting." Even if
commercial incineration capacity in the short term is
inadequate (due to imperfect "coordination,"™ for example),
the NSPS should encourage additional capacity to come on
stream in the longer term. This is because the regulation
will increase the demand for commercial incineration, which
will increase the returns that can be earned by commercial
MWI operators. The reason the demand for commercial
incineration will increase is that regionalland dedicated-
commercial MWIs are larger and more efficient on average
than onsite MWIs. As a result, they will experience lower
per-ton impacts from the regulation. This will encourage a
shift from onsite MWIs to commercial/regional MWIs. The
model combustors reflect that commercial/regional MWIs tend
to achieve economies of scale. While the Continuous 36,000
representing commercial incineration facilities has a
capacity of 3,907 tons per year and a baseline operating
cost of $75 per ton, the other model combustors range in
baseline cost from $101 per ton (Intermittent 21,000,
capacity 1,176 tons/year) to $1,244 per ton (Batch 250,
capacity 27 tons/year).
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Another possibility for accommodating an increase in
the demand for offsite contract disposal is an increase in
commercial autoclaving capacity. Presently there are
believed to be fewer than 24 commercial autoclaving
facilities in the U.S.*® However, autoclaving can be less
expensive than incineration.® For instance, one commercial
facility operating both an autoclave and an incinerator
charges less for autoclaving -- $600/ton versus $720/ton for
incineration.® consequently, the importance of commercial
autoclaving may increase in the future. Already, one large
waste management company reports that it is currently siting
more autoclaves than incinerators.®

Tables 20A, 20B, and 20C compare the estimated annual
costs -- before and after the NSPS -- of onsite
incineration, offsite contract disposal (represented by
commercial incineration), and onsite autoclaving. The
incremental costs of onsite incineration are derived from
the control costs in Table 4. The costs of onsite
incineration and onsite autoclaving assume full-capacity
utilization (per-ton costs can be much higher if full
capacity is not utilized). The cost of onsite autoclaving
does not change with the regulation (this disregards the
potential increase in cost that could come from an increase
in the demand for autoclave systems).

Note, however, that the cost of offsite contract
disposal increases under each control option: by $4-25/ton
under Control Option 2, $20-86/ton under Control Option 3,
and $32-149/ton under Control Option 4. This is because the
cost of offsite incineration will increase as a result of
the NSPS (and the Emission Guidelines). The incremental
cost of offsite incineration is estimated by positing -- as
for the calculation of the commercial incineration cost pool
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in Section 3.4.1 -- that 100 percent of capacity at
commercial incineration facilities (by definition) and 10
percent of capacity at hospitals, veterinary facilities, and
commercial research labs is used for commercial
incineration. As a result, it is estimated that 317,270
tons per year of new capacity over the next five years will
be used for commercial incineration. It is also recognized
that in addition to the impact of the NSPS on new sources,
commercial incineration capacity at existing sources will be
impacted by the Emission Guidelines. It is estimated that
existing sources account for 702,865 tons per year of
commercial incineration capacity. The average incremental
cost impact of the NSPS on the commercial incineration
capacity of new sources is calculated to be $14/ton under
Control Option 2, $63/ton under Control Option 3, and
$104/ton under Control Option 4. For the commercial
incineration capacity of existing sources, the average cost
impact of the Emission Guidelines is $13/ton under Control’
Option 1, $30/ton under Control Option 2, $96/ton under
Control Option 3, and $169/ton under Control Option 4. Two
scenarios are considered: 1) the baseline (i.e., no
additional controls) for existing sources, and 2) the same
control stringency for existing sources under the Emission
Guidelines as for new sources under the NSPS. The
incremental cost of offsite incineration -- $4-25/ton under
Control Option 2, $20-86/ton under Control Option 3, and
$32-149/ton under Control Option 4 -~ is then calculated as
a weighted average, by capacity, of existing and new
sources. The low end of each range follows from the first
scenario, while the high end follows from the second
scenario. It is assumed that the incremental cost of
offsite incineration will be fully passed along to offsite
generators.
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Tables 20A, 20B, and 20C show that the average cost of
onsite incineration in the baseline is generally lower than
the average cost of onsite autoclaving (autoclaving is not
an "applicable" substitute for the Pathological 2,000
because it cannot be used to treat pathological waste). The
exception is the Continuous 24,000, which costs more than an
autoclave system of the same capacity.

Offsite contract disposal, in the baseline, is more
expensive on average than the Intermittent 2,000 and all
larger model combustors, but less expensivé on average than
the smaller Batch 250. Offsite contract disposal is also
less expensive on average than an autoclave system of the
same capacity as the Batch 250.

With controls, the cost of onsite incineration relative
to onsite autoclaving becomes less favorable. Under Control
Option 2, the Continuous 24,000 continues to be the only
model MWI that is more expensive than onsite autoclaving.
Under Control Options 3 and 4, all model MWIs are more
expensive than onsite autoclaving (again, excluding the
Pathological 2,000, for which autoclaving is not a suitable
substitute). The relative cost of onsite incineration
increases as the control options become more stringent. For
example, the cost advantage of onsite autoclaving over
onsite incineration increases from Control Option 3 to
Control Option 4. The cost advantage of onsite autoclaving
under Control Options 3 and 4 is particularly high in
comparison to the smaller model combustors.

The tables also indicate that offsite contract disposal
is a cost-saving alternative to the Batch 250 under Control
Options 2, 3 and 4; to the Intermittent 2,000 under Control
Options 3 and 4; and to the Pathological 2,000 under Control
Option 4. The larger model combustors =-- the Intermittent
21,000, Continuous 24,000, and Intermittent 8,400 -- remain
less expensive than offsite contract disposal under all
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three control options. Offsite contract disposal continues
to be less expensive on average than an autoclave system of
the same capacity as the Batch 250. In all other cases,
autoclaving is less expensive. Like onsite autoclaving, the
cost of offsite contract disposal relative to onsite
incineration becomes more favorable as the control options
become more stringent.

Estimated capital costs of a newly built MWI and a new
autoclave system are compared in Table 21. Offsite contract
disposal is not included because it has the advantage of
requiring no capital investment. As stated, autoclaving is
not a suitable alternative to the Pathological 2,000.
Otherwise, the table shows that the capital cost of a new
autoclave system is less than the capital cost of a newly
built MWI of the same capacity, even in the baseline. Since
it is implicit in the projection of new MWI sales that
capital costs can be financed, it follows that the capital
cost of an autoclave system that is substituted for a newly
built MWI can also be financed. This does not necessarily
hold for an autoclave system that is substituted for a
modified MWI. This is because the capital cost of an
autoclave system can exceed the capital cost of modifying an
MWI.

Because the relative cost of onsite incineration
increases as a result of the NSPS, and because capital to
invest in an alternative medical waste treatment system
should generally be available, it can be expected that a
major impact of the NSPS will be to trigger substitution.
This means that potential investments in new MWIs will be
foregone in favor of other medical waste treatment and
disposal options.
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The extent of substitution could be expected to vary
with the stringency of the control options because relative
to the costs of alternative medical waste treatment methods
such as onsite autoclaving and offsite contract disposal,
the cost of onsite incineration increases. As the control
options increase in stringency, more and more MWI operators
(or potential MWI operators) would be able to save costs by
substituting. Substitution would probably escalate under
Control Options 3 and 4. While there is a cost-saving
alternative to two model combustors in the baseline and
under Control Option 2, there is a cost-saving alternative
to five model combustors under Control Option 3 and six
model combustors under Control Option 4. A cost-saving
alternative is available for the Céntinuous 24,000 and Batch
250 in the baseline and under Control Options 2, 3, and 4;
for the Intermittent 21,000, Intermittent 8,400, and
Intermittent 2,000 under Control Options 3 and 4; and for
the Pathological 2,000 under Control Option 4.

Moreover, under Control Options 3 and 4, it can be
expected that there would be more substitution for small
MWIs than for larger MWIs (this is not a consideration under
Control Option 2 because only two model combustors have a
lower-cost alternative). This is because small MWIs have
comparatively high per-ton cost impacts from the NSPS. As a
result, cost savings from substituting for small MWIs are
greater.

While onsite autoclaving is the lower-cost alternative
in most cases, offsite contract disposal is the lower-cost
alternative to the smallest model combustor, the Batch 250
(capacity 27 tons/year). This suggests that offsite
contract disposal would be more cost-effective for small
facilities that generate insufficient medical waste to
achieve low per-ton costs operating an autoclave system.
Offsite contract disposal, which requires no capital
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investment, may also be more suitable for facilities with
limited capital (e.g., small facilities). Further, offsite
contract disposal may be necessary if landfills or waste
haulers are unwilling to accept autoclaved waste. Finally,
offsite contract disposal may be needed as a complement if
autoclaving cannot treat the entire medical waste stream.

Assuming profit-maximizing behavior, the opportunity to
reduce costs is sufficient for an MWI operator to consider
switching to an alternative medical waste treatment method
(though, of course, other factors such as reliability,
safety, regulatory requirements, and liability exposure must
also be considered). However, in addition to being cost-
saving in some cases, substitution will also be necessary in
order to stay in business (or continue with plans to go into
business) if control costs are prohibitive. The operations
that would be in jeopardy would be those that result in, or
are dependent on, the generation of medical waste. 1In
Sections 3.5.2 and 3.5.3, a number of cases in which
annualized control costs may not be fully recoverable with a
price increase and the resulting impact on earnings may not
be sustainable were identified. In Section 3.5.4, it was
seen that capital to finance the investment in pollution
controls may not be readily available in some cases.

The impacts of control costs can be avoided by
substituting. However, there are also incremental costs
associated with substituting. This is because, with two
exceptions, the costs of onsite autoclaving and offsite
contract disposal are greater on average than the cost of
onsite incineration in the baseline. This was seen in
Tables 20A, 20B, and 20C. The two exceptions are the
Continuous 24,000, which is more expensive on average in the
baseline than onsite autoclaving; and the Batch 250, which
is more expensive on average in the baseline than offsite
contract disposal.
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Table 22 presents incremental annual costs of onsite
autoclaving and offsite contract disposal over operating a
new MWI in the baseline. The table includes all industry
categories and subcategories in which, under at least one
control option, annualized and/or capital control costs may
be prohibitive (and therefore substitution may be
necessary). These categories and subcategories were
identified in Sections 3.5.2 through 3.5.4. The incremental
annual costs -- which are derived from Tables 20A, 20B, and
20C -- are equal to the per-ton cost differential between
the medical waste treatment alternative and onsite
incineration in the baseline, multiplied by the number of
tons treated per year. The number of tons treated per year
is based on full-capacity utilization of the model
combustors. The cost of onsite incineration therefore
assumes full-capacity utilization. The cost of onsite
autoclaving also assumes full-capacity utilization. As a
result of these assumptions, the incremental annual costs of
both onsite autoclaving and offsite contract disposal in
Table 22 are conservative, i.e., may be overstated. The
incremental annual cost of onsite autoclaving is
conservative because the number of tons treated per year may
be overstated (no doubt, many MWIs and autoclave systems are
not operated at full capacity). The incremental annual cost
of offsite contract disposal is conservative not only
because the number of tons treated per year may be
overstated, but also because the per-ton cost of onsite
incineration in the baseline would be understated if full
capacity is not utilized. This would lead to an
overstatement of the per-ton cost differential between
offsite contract disposal and onsite incineration in the
baseline.
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TABLE 22. INPUTS FOR PER-FACILITY SUBSTITUTION ANALYSIS

--NEW MWls--
Incremental annual cost of switching to:
Net Onsite Offsite contract disposal
Revenue [ ] 8Uto- | c-ccccececcocosocccccccsccccccsctossrneee
Industry/Model MWl (3 mil.) income claving Baseline €.0.2 c.0.3 €.0.4
Hospi tals
<50 Beds 4.0 $83,250
Batch 250 22,572 €17,388) (16,713) (15,066) (13,365)
50-99 Beds 9.1 $189,981
Inter. 2,000 12,995 16,445 19,320 26,335 33,580
Path. 2,000 N.A. 45,924 50,224 60,716 71,552
100-299 Beds
T.B. & other resp. diseases 9.7 $340,933
Inter 8,400 23,970 198,810 210,560 239,230 268,840
Non-AHA-registered, other 12.1  $416,819
Inter 8,400 23,970 198,810 210,560 239,230 268,840
Nursing homes
100+ Employees
Tax-paying ‘ 3.5  $139,944
inter 8,400 23,970 198,810 210,560 239,230 268,840
Inter. 2,000 12,995 16,445 19,320 26,335 33,580
Tax-exempt 4.9 $136,410
Inter 8,400 23,970 198,810 210,560 .239,230 268,840
Inter. 2,000 12,995 16,445 19,320 26,335 33,580
Veterinary facilities
10-19 Employees 0.9 $349,750
Inter. 2,000 12,995 16,445 19,320 26,335 33,580
Path. 2,000 N.A. 45,924 50,224 60,716 71,552
20+ Employees 2.0 s$757,01
Inter. 2,000 12,995 16,445 19,320 26,335 33,580
pPath. 2,000 N.A. 45,924 50,224 60,716 71,552
Commercial research labs
Tax-paying
20-99 Employees 2.8 $168,018
Inter. 2,000 12,995 16,445 19,320 26,335 33,580
Path. 2,000 N.A. 45,924 50,224 60,716 71,552
Tax-exempt 13.5 $564,900
Inter. 8,400 23,970 198,810 210,560 239,230 268,840

]
After-tax net income for hospitals(because before-tax net
before-tax net income for all else.

N.A. Not applicable.

Abbreviations: Inter.zIntermittent, Path.=Pathological.
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The table shows that the incremental annual cost of
offsite contract disposal increases as the control options
become more stringent. This is because the NSPS (and the
Emission Guidelines) will cause the cost of offsite
incineration to increase. The incremental annual cost of
onsite autoclaving, on the other hand, is independent of the
control level. The negative incremental annual costs of
offsite contract disposal over the Batch 250, which is
assigned to hospitals with fewer than 50 beds, indicate that
compared to a Batch 250 in the baseline, offsite contract
disposal is less expensive in the baseline and under Control
Options 2, 3, and 4. Estimates of revenue and net income
introduced in Tables 6A and 6B are also included in Table
22.

Based on the inputs in Table 22, the price increase
necessary to fully recover incremental substitution costs is
calculated in Table 23, and the impact on net income if no
price increase is achieved (i.e., incremental substitution
costs are fully absorbed) is calculated in Table 24. Only
the cases in which control costs may be prohibitive (and
therefore substitution may be necessary) are examined. As
mentioned, these cases were identified in Sections 3.5.2
through 3.5.4. No cases in which control costs may be
prohibitive were identified under Control Option 2.
Therefore, only Control Options 3 and 4 are addressed in
Tables 23 and 24. In some cases in Tables 23 and 24, only
the impact of incremental substitution costs under Control
Option 4 is calculated because control costs under Control
Option 3 are not prohibitive. '

For all subcategories of hospitals in Table 23, there
is at least one medical waste treatment alternative with
incremental costs that could be recovered with a price
increase of less than one percent. Such a price increase is
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TABLE 23. PER-FACILITY ANNUALIZED SUBSTITUTION COSTS AS A PERCENT OF REVENUE
(ONLY FOR CASES IN WHICK SUBSTITUTION IS NECESSARY)

-~NEW MWisg--

Control Option 3

Control @tion &

Onsite Offsite Onsite Offsite
auto- contract auto- contract
Industry/Model MWl claving disposal claving disposal
Hospitals
<50 Beds
Batch 250 0.56% -0.38% 0.56% -0.33%
50-99 Beds
Inter. 2,000 0.14% 0.37x
Path. 2,000 N.A. 0.79%
100-299 Beds
T.B. & other resp. diseases
inter 8,400 0.25% 2.7T%
Non-AHA-registered, other
Inter 8,400 0.20% 2.22%
Nursing homes
100+ Employees
' Tex-paying
Inter 8,400 0.68% 6.84% 0.68% 7.68%
Inter. 2,000 0.37% 0.75% 0.37X 0.96%
Tax-exempt
Inter 8,400 0.49% 4.83% 0.49% 5.49%
Inter. 2,000 0.27x 0.54% 0.27% 0.69%
Veterinary facilities
10-19 Employees
Inter. 2,000 1.64% 2.93% 1.64% 3.73%
Path. 2,000 N.A. 6.75% N.A. 7.95%
20+ Employees
Inter. 2,000 0.65% 1.68%
Path. 2,000 N.A. 3.58%
Conmercial research labs
Tax-paying
20-99 Employees
Inter. 2,000 0.46% 0.94% 0.46% 1.20%
pPath. 2,000 N.A. 2.17% N.A. 2.56X
Tax-~exempt
Inter. 8,400 0.18% 1.99%
N.A. Not applicable.
Abbreviations: Inter.zintermittent, Path.=Pathological.
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a
TABLE 24. PER-FACILITY ANNUALIZED SUBSTITUTION COSTS AS A PERCENT OF NET INCOME }
(ONLY FOR CASES IN WHICH SUBSTITUTION 1S NECESSARY)

~-NEW MWIs-- }
Control Option 3 Control Option &
Onsite Offsite Onsite Offsite }
suto- contract auto- contract
Industry/Model Ml claving disposal claving disposal
Hospitals ?
<50 Beds
Batch 250 27.11%  -18.10% 27.11%  -16.05% )
50-99 Beds .1
Inter. 2,000 6.84%  17.68% v
Path. 2,000 N.A. 37.66%
100-299 Beds
T.8. & other resp. diseases
Inter 8,400 7.03% 78.85%
Non-AKA-registered, other
Inter 8,400 : 5.75% 64.50% ‘
Nursing homes g
100+ Employees .
Tax-paying
Inter 8,400 17.13%X  170.95% 17.13%  192.11%
Inter. 2,000 9.29% 18.82% 9.29% 24.00%
Tax-exempt
Inter 8,400 17.57% 175.38% 17.57% 197.08%
Inter. 2,000 9.53% 19.31% 9.53% 24 .62%
Veterinary facilities
10-19 Employees
Inter. 2,000 3.7 7.53% 3.7 9.60% ,
Path. 2,000 N.A. 17.36% N.A. 20.45% i
20+ Employees .
Inter. 2,000 1.72X 4.44%
Path. 2,000 N.A. 9.45%
Commercial research labs
Tax-paying
20-99 Employees
Inter. 2,000 7.73% 15.67% 7.73% 19.99% ]
Path. 2,000 N.A. 36.14% N.A. 42.59%
Tax-exempt
Inter. 8,400 4.26% 47.59% }
a
After-tax net income for hospitals(because before-tax net income is not availabie .
in all cases), before-tax net income for all else, l
N.A. Not applicable.
Abbreviations: Inter.zIntermittent, Path.=Pathological. \\
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considered achievable. It is therefore concluded that, in
general, hospitals can substitute. For the two
subcategories of hospitals with 100-299 beds included in the
table, the price increase necessary to recover incremental
offsite contract disposal costs exceeds one percent.
However, it is possible to switch instead to onsite
autoclaving, which would require at the most a price
increase of only 0.25 percent (t.b. hospitals). The
negative values associated with switching from the Batch 250
to offsite contract disposal reflect that the cost of
offsite contract disposal is lower.

Similarly, all subcategories of nursing homes can
recover the incremental cost of switching to offsite
contract disposal with a price increase under one percent.
Therefore, in general, nursing homes can also substitute.

In contrast to hospitals and nursing homes, some cases
in which the price increase necessary to recover incremental
substitution costs may not be achievable can be identified
in Table 23 for veterinary facilities and commercial
research labs. Considering, again, only the low-cost (and
low-impact) alternative, these cases include:

- Veterinary facilities with 10-19 employees that
switch from the Intermittent 2,000 to onsite
- autoclaving under Control Options 3 and 4
- Veterinary facilities with 10-19 employees that
switch from the Pathological 2,000 to offsite
contract disposal under Control Options 3 and 4
- Veterinary facilities with 20+ employees that
switch from the Pathological 2,000 to offsite
contract disposal under Control Option 4
- Tax-paying commercial research labs with 20-99
employees that switch from the Pathological 2,000
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to offsite contract disposal under Control Options
3 and 4

Table 24, in turn, shows that there could be some
significant impacts on net income if prices cannot be
increased to recover incremental substitution costs. Using
a 10 percent decline in net income (in the extreme event of
no price increase) as the criterion for a significant
impact, the following two cases are identified:

- Veterinary facilities with 10-19 employees that
switch from the Pathological 2,000 to offsite
contract disposal under Control Options 3 and 4

- Tax-paying commercial research labs with 20-%99
employees that switch from the Pathological 2,000
to offsite contract disposal under Control Options
3 and 4

Both cases involve switching from the Pathological
2,000 to offsite contract disposal under Control Option 3
and Control Option 4. Referring back to Table 2, it is seen
that veterinary facilities and research labs are both
projected to invest in only one Pathological 2,000 in the
next five years. However, this does not necessarily mean
that only two facilities will experience the significant
impacts in Table 24. As a model combustor, the Pathological
2,000 represents MWI operators that generate a substantial
proportion and/or quantity of pathological waste
("pathological waste generators"). This does not preclude
other MWI operators from also being pathological waste
generators, however. Pathological waste does not have to be
burned in a pathological incinerator. An intermittent MWI
is capable of burning pathological waste, for example. Some
pathological waste generators are probably represented in
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Table 2 by MWIs other than the Pathological 2,000. These
facilities, too, would be unable to use onsite autoclaving
for a substantial proportion and/or quantity of their
medical waste (i.e., for their pathological waste).
Therefore, the significant impacts in Table 24 should be
construed to apply to all pathological waste generators, not
just to operators of the Pathological 2,000. The question
is, do these significant impacts imply closure, or at least
the termination of operations that result in, or are
dependent on, the generation of medical waste?

The answer in most cases is probably, no. This is
based on the realization that 97.4 percent of all veterinary
facilities and, at a minimum, 86.9 percent of all commercial
research labs currently survive without operating an MWI
onsite. Pathological waste generators that are forced to
switch from onsite incineration to offsite contract disposal
will simply be joining the majority of facilities in these
industries that already utilize this method of medical waste
treatment and disposal. It seems paradoxical, then, that
net income could decline by as much as the amounts
calculated in Table 24. How could a facility that is forced
to substitute experience a decline in net income of up to 43
percent (tax-paying commercial research labs with 20-99
employees switching from the Pathological 2,000 to offsite
contract disposal under Control Option 4) and still be
competitive with facilities that do not operate an MWI and
do not experience similar impacts? The answer is that, on
average, facilities that operate an MWI have a per-ton cost
advantage over facilities that do not operate an MWI. This
cost advantage, which was evident in the baseline figures in
Tables 20A, 20B, and 20C, reflects economies of scale that
facilities generating a sufficient amount of medical waste
are able to achieve by operating an MWI. Substituting for
onsite incineration simply means that the cost advantage
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will be lost. Substitution may cause net income to decline
significantly, but the decline will be from a level that, in
the baseline, is above the industry norm. (The estimates of
net income in Tables 6A, 6B, and 6C are only averages.

There is, of course, variation around these estimates.)
After substitution to offsite contract disposal,
profitability will be more in line with the profitabilities
of facilities that already utilize offsite contract
disposal.

It must also be considered that, as discussed, the
incremental costs of offsite contract disposal in Table 22
presume full-capacity utilization of a new MWI in the
baseline. Many MWIs are not operated at full capacity. The
impacts in Tables 23 and 24 are overstated for facilities
switching to offsite contract disposal that will not operate
a new MWI at full capacity in the baseline. Recall in
Sections 2.4.7 and 2.4.8 that classifying veterinary
facilities with 10-19 employees and tax-paying commercial
research labs with 20-99 employees as MWI operators were
said to be conservative measures. It is possible that
relatively few facilities in these subcategories will
operate a new MWI. And those that will are likely to be
larger than the average facility represented by the model
parameters in Table 6B. Based on the model parameters, the
average veterinary facility with 10-19 employees was
estimated to generate only 3.8 tons per year of medical
waste, and the average taxipaying commercial research lab
with 20-99 employees only 13.7 tons per year. These rates
fall far short of full utilization of a Pathological 2,000
with a capacity of 172 tons per year, suggesting that the
impacts in Tables 23 and 24 on veterinary facilities with
10-19 employees and tax-paying commercial research labs with
20-99 employees are overstated.
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There may, under Control Options 3 and 4, be a few
exceptions in which a veterinary facility with 10-19
employees or a tax-paying commercial research lab with 20-99
employees that is a pathological waste generator would have
to shut down, however. This will depend on market
segmentation, or, specifically, the number and types of
medical waste generators found in individual market
segments. Recall that most, if not all, of the regulated
industries are highly segmented, consisting of regional and
local markets (commercial research labs may be an
exception). There is no reason to believe that an MWI
operator, if forced to switch to offsite contract disposal,
would have to shﬁt down if most of its competitors already
utilize this method of medical waste treatment and disposal.
After substitution, the MWI operator would be on a par with
its competitors. Consider, on the other hand, an MWI
operator that competes substantially with other MWI
operators that are not forced to substitute (because, for
example, they are larger and therefore able to operate a
larger and more cost-efficient MWI than the Pathological
2,000). The competitive position of this MWI operator, if
forced to substitute, could be compromised. Instead of
losing a cost advantage, the MWI operator would be losing
the means necessary to stay competitive with the other, most
likely larger, facilities in its market segment. This
situation could exist in some market segments, though it
should not be common given the predominance of facilities
that do not operate an MWI onsite.

In addition, under Control Options 3 and 4, some MWI
operators generating a substantial proportion and/or
guantity of pathological waste might have to shut down if
they are located in a market segment in which the cost of
offsite contract disposal is significantly above average
($600/ton in the baseline). To the extent that the cost of
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offsite contract disposal is above average, the impacts of
switching to offsite contract disposal in Tables 23 and 24
are understated (though not necessarily net of the
overstatement that results if the MWI is utilized at less
than full capacity in the baseline). This applies to
pathological waste generators in all industry categories and
subcategories in which control costs are potentially
prohibitive, identified in Table 22, not just veterinary
facilities with 10-19 employees and tax-paying commercial
research labs with 20~-99 employees. This may even apply to
some facilities that are not pathological waste generators
-~ i.e., to which the Pathological 2,000 has not been
assigned. Such facilities are said to be able to switch to
onsite autoclaving, for which none of the impacts in Tables
23 and 24 are significant. However, it must be recalled
that, on average, 10 percent of the medical waste stream
cannot be autoclaved. Therefore, even MWI operators that
switch to onsite autoclaving may have to utilize offsite
contract disposal for a small portion of their medical waste
streanm.

Medical waste generators that are remote from a
treatment facility are likeliest to pay more than average
for offsite contract disposal. Often such medical waste
generators are located in sparsely populated areas. A
mitigating factor is that medical waste generators located
in sparsely populated areas'are likely to face little
competition. Such facilities probably have above-average
pricing power and may be able to exceed the market price
increase. This would reduce the portion of incremental
substitution costs that could not be recovered with a price
increase and therefore would have to be absorbed.

Medical waste generators in populous areas may be
remote from a treatment facility with available capacity if
local or regional offsite treatment capacity is tight. A
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mitigating factor in this case is that a shortage of medical
waste treatment capacity is probably more likely to elicit
the construction of new capacity for a populous area than
for a relatively unpopulated area because the market in the
populous area is larger.

3.6 PER-FACILITY IMPACTS FOR OFFSITE GENERATORS

The NSPS will not only impact facilities that operate a
new MWI, but also facilities that generate medical waste and
send it offsite to be incinerated. Such facilities are
likely to pay higher fees for commercial incineration as a
result of the NSPS (and the Emission Guidelines).

In Section 3.5, per-facility impacts were calculated
for operators of a new MWI. 1In all of the industries in
which MWIs are operated, with the exception of commercial
incineration facilities, MWI operators and offsite
generators coexist. In fact, offsite generators comprise
the majority of facilities in all of these industries.
Average impacts on offsite generators in industry categories
and subcategories defined to consist of both MWI operators
and offsite generators (specified in Tables 6A and 6B)
cannot be measured because comparative scale paranmeters
(e.g., medical waste generated) for MWI operators and-
offsite generators are not known. For example, it is likely
that the average hospital that is an offsite generator is
smaller than the average hospital that operates an MWI. How
much smaller is not known.

However, some conclusions can be made about the impacts
of the NSPS on this type of offsite generator =-- that is,
offsite generators that coexist in industry categories or
subcategories with MWI operators: (1) There will be no
direct impact on offsite generators with no dependence on
offsite incineration (though there may be indirect impacts
if the demand for, and therefore the price of, alternative
waste treatment methods increases). (2) The cost impact
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will vary with the degree of dependence on offsite
incineration. (3) On average, offsite generators with 100
percent dependence on offsite incineration will be impacted
less by the NSPS than operators of a new MWI in the same
industry. This is because MWIs used for commercial
incineration are larger than average and therefore have
comparatively low control costs per ton. In Section 3.5.5
it was revealed that the average joint impact of the NSPS
and Emission Guidelines on the cost of commercial
incineration is $4-25/ton under Control Option 2, $20-86/ton
under Control Option 3, and $32-149/ton under Control Option
4. Of all the model combustors, only the Continuous 36,000,
which is attributed exclusively to commercial incineration
facilities, is impacted less by the NSPS: $12/ton under
Control Option 2, $53/ton under Control Option 3, and
$82/ton under Control Option 4. (4) 1In some situations, an
offsite generator could experience cost impacts similar to
an MWI operator of the same size (e.g., generating the same
amount of medical waste) in the same industry. The offsite
generator would have to be as dependent on offsite
incineration as the MWI operator is dependent on onsite
incineration (normally 100%), and would have to rely on
incineration by a commercial MWI that is comparable in size
and efficiency to the MWI used by the onsite operator. That
the impacts would be comparable follows from the premise
that commercial incineration costs are fully passed along to
customers. In Section 3.5.5, it was seen that under Control
Options 3 and 4, some veterinary facilities with 10-19
employees and tax-paying commercial research labs with 20-99
employees that operate an MWI and generate a substantial
proportion and/or quantity of pathological waste may have to
shut down. It follows that some offsite generators
generating a substantial proportion and/or quantity of
pathological waste in these subcategories may also have to
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shut down. However, closure should be even more of an
exception for offsite generators than for MWI operators.
For offsite generators, not only will closure require, as
for MWI operators, the particular conditions in individual
market segments discussed in Section 3.5.5, but the
population of facilities that are potentially affected will
be limited to those that are substantially dependent on
offsite incineration by an MWI that is smaller and less
efficient than the average commercial MWI.

It is possible, on the other hand, to estimate average
impacts for offsite generators in industry categories and
subcategories defined to consist exclusively of offsite
generators. These industry categories and subcategories
were specified in Table 6C. In Table 25, incremental annual
costs due to the NSPS are estimated for facilities in these
industry categories and subcategories that send 100 percent
of their medical waste offsite to be incinerated. The costs
are estimated by apportioning total industry medical waste
generated to subcategories according to their share of total
industry employment. This uses employment as a scale V
factor, and assumes a constant ratio of medical waste
generated to employment. 1In reality, the relationship of
medical waste generated to employment may vary somewhat,
especially in the two groupings that are of heterogenous
composition: 1) outpatient care, which consists of
physicians’ clinics and kidney dialysis facilities; and 2)
"other" laboratories, comprising medical and dental labs.

In Table 25, after disaggregating total medical waste
generated by employment, average waste per facility is
calculated. Then, based on the maximum (maximum control
costs for existing sources) joint impact of the NSPS and
Emission Guidelines on the cost of offsite incineration,
estimated in Section 3.5.5 -~ $25/ton under Control Option
2, $86/ton under Control Option 3, and $149/ton under
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TABLE 25. ESTIMATED INCREMENTAL ANNUAL COSTS FOR FACILITIES TRAT SEND
ALL OF THEIR MEDICAL WASTE OFFSITE TO BE INCINERATED

~=NEW MW]s-~
Medicel Estimated Incremental annual cost
uaste Share share of Medical a
generated of industry waste per per facility
annually industry  medical No. of facility  s-ese-cococcoccccececocccoe-
(tons) employment waste(tons) facilities (tons) €.0.2 €.0.3 €.0.4
Nursing homes 198,000
0-19 Employees .
Tax-paying 1.09% 2,158 2,099 1.03 $26 88 $153
Tax-exempt 0.61% 1,208 1,017 1.19 $30 $102 $177
20-99 Employees
Tax-paying 32.42% 64,192 7,673 8.37 $209 $719 $1,247
Tax-exempt 7.32% 14,494 1,677 8.64 $216 $743 $1,288
Physicians’ offices 235,000 100.00% 235,000 191,278 1.23 $31 $106 $183
Dentists! offices & clinics 58,000
Offices 98.88% 57,350 103,665 0.55 $14 $48 $82
Clinics
Tax-paying 0.94% 545 486 1.12 $28 $96 $167
Tax-exempt 0.18% 104 62 1.68 $42 $145 $251
Outpatient care {(clinics) 175,000
Physicians’ clinics(amb. care)
Tax-paying &.77% 87,098 4,224 20.62 $515 $1,773 $3,072
Tax-~exempt 41.92% 73,360 2,295 31.97 $799 $2,749 $4,763
Freestanding kidney dial. fac.
Tax-paying 6.48% 11,340 711 15.95 $399 $1,372 $2,376
Tax-exempt 1.84% 3,220 128 25.16 $629 $2,163 $3,748
Freestanding blood banks 33,000 100.00% 33,000 218 151.38 $3,784 $13,018 $22,555
Veterinary facilities 31,000
0-9 employees 51.13% 15,850 18,317 0.87 $22 $74 $129
Laboratories
Conmercial research 55,500
Tax-paying
0-19 Employees 9.29% 5,156 2,717 1.86 $46 $160 8277
Other 117,500
Medical 69.21% 81,322 6,871 11.84 $296 $1,018 $1,763
Dentat 30.79% 36,178 7.970 4.54 $113 $390 $676
Funeral homes 6,000 100.00% 6,000 22,000 0.27 $7 $23 $41
Fire & rescue 11,000 100.00% 11,000 29,840 0.37 $9 $32 $55
Corrections 22,000
Federal govt. 3.06% 673 47 14.32 $358 $1,232 $2,134
State govt. 62.17X 13,677 903 15.15 $379 $1,303 $2,257
Local govt. 34.76% 7,647 3,338 2.29 $57 $197 $341

Based on $25/ton under Control Option 1, $86/ton under Control Option 2, and $149/ton under Control Option 3. These
are maximm costs because it is assumed that the Emission Guidelines for existing sources are as stringent as the

NSPS for new sources.
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Control Option 4 -- the incremental annual cost per facility
is calculated. This cost is the average increase in the
cost of commercial incineration to an offsite generator that
sends 100 percent of its medical waste offsite to be
incinerated. Offsite generators that are less dependent on
offsite incineration will be impacted less by the
regulation.

The facility price increase is calculated in Table 26.
For nursing homes with 0-19 and 20-99 employees, veterinary
facilities with 0-9 employees, and tax-paying commercial
research laboratories with 0-19 employees, the facility
price increase is less than the market price increase (see
Table 10) because of the influence on the market price
increase of operators of a new MWI in other subcategories of
the industry (MWI operators have relatively high control
costs and therefore drive up the market price increase).
These facility price increases are achievable because the
market price increases were deemed achievable (see Section
3.4.4).

All other offsite generators in Table 26 are in
industries in which there are no MWI operators. 1In these
cases, the facility price increase exceeds the market price
increase because offsite generators with less than 100
percent dependence on offsite incineration are included in
the revenue basis for the market price increase. All of
these facility price increases are considered achievable,
however. All are less than 0.4 percent (the highest is
0.397% for blood banks under Control Option 4) and none
deviate significantly from the market price increase.

The impact on earnings of full absorption of control
costs is measured in Table 27. Since all facility price
increases in Table 26 can be achieved, however, these
impacts will not come into effect.
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TABLE 26. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF

REVENUE/BUDGET : QFFSITE GENERATORS
--NEV MVis--

Nursing homes
0-19 Employees
Tax-paying
Tax-exempt
20-99 Employees
Tax-paying
Tax-exempt

Physicians’ offices

Dentists’ offices & clinics
Offices
Clinies
Tax-paying
Tax-exempt

Outpatient care (clinics)
Physicians’ clinics(amb. care)
Tax-paying
Tax-exempt
Freestanding kidney dial. fac.
Tax-paying
Tax-exempt

Freestanding blood banks

Veterinary facilities
0-9 employees

Laboratories
Commercial research
Tax-paying
0-19 Employees
Other
Medical
Dental

Funeral homes

Fire & rescue

Corrections
Federal govt.

State govt.
Local govt.

0.014%
0.012X

0.017X
0.017%

0.006X

0.005%

0.005%
0.003%

0.029%
0.029%

0.030%
0.035%

0.067%

0.010%

0.013%

0.034%
0.053%

0.002%
0.002%
0.001%

0.002%
0.002%

0.047%
0.043%

0.057%
0.057%

0.021%

0.018%

0.018%
0.009%

0.099%
0.100%

0.104%
0.121%

0.229%

0.035x

0.045%

0.118%
0.181%

0.005%

0.008%

0.005%

0.008%
0.009%

0.081%
0.074%

0.099%
0.099%

0.037%

0.032%

0.031%
0.016%

0.172%
0.174%

0.180X
0.210%

0.397X

0.060%

0.077%

0.205%
0.313%

0.009%

0.013%

0.008%

0.013%
0.015%
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TABLE 27. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF
BEFORE-TAX NET INCOME : OFFSITE GENERATORS
~-NEW MWIs--

Nursing homes
0-19 Employees
Tax-paying
Tax-exempt
20-99 Employees
Tax-paying
Tax-exempt

Physicians’ offices

Dentists’ offices & clinics
Offices
Clinics
Tax-paying
Tax-exempt

Outpatient care (clinies)

Physicians’ clinics(amb. care)

Tax-paying
Tax-exempt

Freestanding kidney dial. fac.

Tax-paying
Tax-exempt

Freestanding blood banks

Veterinary facilities
0-9 employees

Laboratories
Commercial research
Tax-paying
0-19 Employees
Qther
Medical
Dental

Funeral homes

fire & rescue

Corrections
federal govt.

State govt.
Local govt.

0.339%
0.446%

0.415%
0.592%

0.014%

0.016%

0.016%
N/A

0.720%
1.043%

0.282%
0.470%

N/A

0.026%

0.216%

0.388%
0.584%

0.013%

N/A

N/A

N/A
N/A

1.165%
1.534%

1.428%
2.038%

0.047%

0.053%

0.056%
N/A

2.47T%
3.588%

0.972%
1.616%

N/A

0.091%

0.744%

1.334%
2.008%

0.046%

N/A

N/A

N/A
N/A

2.019%
2.658%

2.473%
3.530%

0.081%

0.092%

0.097%
N/A

4.291%
6.216%

1.683%
2.799%

N/A

0.157%

1.289%

2.312%
3.479%

0.079%

N/A

N/A

N/A
N/A

N/A Not available.
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Offsite generators will have no capital control costs.
Hence no impacts indicating the availability of capital are
calculated.

3.7 IMPACTS ON MWI VENDORS

As discussed in Section 3.5.5, a major impact of the
NSPS will be to trigger substitution, especially under
Control Options 3 and 4. This is because cost-saving
alternatives to onsite incineration will be available. To
the extent that substitution occurs, the demand for
noncommercial (onsite) MWIs will be reduced. The demand for
commercial MWIs is not expected to be similarly affected
because the demand for offsite incineration will increase as
a result of the NSPS (and the Emission Guidelines).

From Table 2, it can be calculated that commercial
incineration facilities account for 64.7 percent of the
‘capacity of projected new unit sales over the next five
years. Hospitals account for most of the remaining capacity
-~ 31.9 percent. This implies -- assuming there is a strong
correlation between the capacity and sales price of MWIs --
that, as a result of the NSPS, approximately one-third of
the market for new MWIs in the next five years could face
competition from alternative medical waste treatment
methods. Actual erosion of this market will depend greatly
on the extent of substitution by hospitals.

This leaves open the possibility that some MWI vendors
will go out of business. Vendors with a high degree of
concentration in noncommercial MWIs would be most
vulnerable. The business of vendors specializing in
commercial MWIs, on the other hand, should be secure.

In contrast, the NSPS will result in accelerated growth
in the markets for alternative medical waste treatment
methods such as autoclave systems.

MWI sales could also be adversely impacted if controls
for new MWIs under the NSPS are significantly more stringent
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than controls for existing MWIs under the Emission
Guidelines. This might prompt MWI operators to postpone
replacing existing MWIs with new MWIs. This is most likely
to occur if no controls are required for existing sources
under the Emission Guidelines and therefore no capital
commitment is necessary in order to continue operating an
existing MWI. Ultimately, existing MWIs will have to be
replaced, but replacement may not occur until after the
market for new MWIs has been disrupted. This, too, could
entail some MWI vendors going out of business.
3.8 IMPACTS ON TAXPAYERS

There are three primary ways in which the NSPS will
impact taxpayers. First, taxpayers will indirectly
subsidize tax-exempt debt issued by public and some not-for-
profit institutions. This is because tax-exempt debt
results in a tax-revenue shortfall for the government that
must ultimately be made up for by other taxes. Measuring
this impact is beyond the scope of this analysis. Secondly,
taxpayers will underwrite the costs to government programs
that finance health care. This impact can be grasped from
the facility price increases calculated in Tables 16A, 16B,
and 26. In the long run, it can be expected that, on
average, about 35 percent of the price increases achieved by
health care providers will be passed on to taxpayers (in the
form of higher taxes). This is because government programs
pay for about 35 percent of health care in the U.S. (in
1987, Medicare 16.2%, Medicaid 9.9%, other government
programs 8.9%).% Thirdly, taxpayers will have to pay for
the costs to public institutions. Medical waste generators
that are exclusively government-owned include correctional
facilities and fire departments. Many hospitals are also
public. 1In addition, it is possible that some tax-exempt
nursing homes, laboratories, outpatient clinics, and
dentists’ clinics are government-owned.
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Assuming control costs are passed along to taxpayers,
Table 28 estimates per-capita impacts of the NSPS for three
of the above categories of public establishments: public
hospitals, fire and rescue operations, and correctional
facilities. Necessary government data were not available to
measure impacts for the other categories. However, public
hospitals are certain to account for most of the costs of
the regulation to public establishments.

In the U.S., six types of government units operate
public hospitals: Federal, state, county, municipal,
township, and special district. Fire departments are
operated by county, municipal, township, and special
district governments. Correctional facilities are operated
by Federal, state, county, and municipal governments. These
government units are all specified as subcategories in Table
28.

Annual control costs for hospitals in Table 28 are
taken from Table 15. State hospitals have on average 387
beds (calculated from Table 6A). In Table 15, hospitals
with 300+ beds are assigned both the Intermittent 21,000 and
the Continuous 24,000. Only the Intermittent 21,000 is
4app1ied in Table 28. This is sufficient for the purpose of
estimating conservative impacts because its control costs
are higher. Federal and local government hospitals have on
average 296 and 113 beds, respectively, so they are assigned
the annual control costs in Table 15 applying to hospitals
with 100-299 beds (represented by the Intermittent 8,400).

Fire and rescue operations and correctional facilities
are offsite generators. The incremental annual costs of
offsite incineration estimated in Table 25 are used in Table
28. These costs reflect the impacts of both the NSPS and
the Emission Guidelines on offsite incineration, and are
based on maximum control costs for existing sources under
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TABLE 28. PER-CAPITA IMPACTS OF ANNUAL COSTS TO PUBLIC FACILITIES

~=fNew BWls--

Number

Industry/ of
government unit fFacilities
Hospitals

federal N/A (8)
State N/A (D)
Local N/A (c)

County

Municipal

Township

Special district
Fire and rescue 29,840 (d)
County

Municipal

Township

Special district
Corrections

Federal &7
State 903
Local 3,338

County

Municipal

Annual cost per facility
(intermittent MWl for hospitals;
all else offsite contract disposal)

€.0.2 c.0.3 €.0.4
$17,921 $81,968  $163,047
$36,695  $146,992  $247,958
$17,920  $81,968  $163,047
) $32 $55
$358 $1,232 $2,134
$379 $1,303 $2,257
$57 $197 $341

No. of
govt.
units,
1984

-

S0

3,042
19,200
16,699

783

3,042
19,200
16,691

5,070

1
50

3,042
19,200

Average
population
‘per govt,
unit, 1986

241,625,000
4,832,500

71,465
7,805
3,119

N/A

71,465
7,805
3,119

N/A

241,625,000
4,832,500

71,465
7,805

Per-capita cost of
per-facility annual cost

€.0.2 €.0.3 €.0.4

$0.00  $0.00 $0.00
$0.01 $0.03 $0.05
$0.25 $1.15 $2.28
$2.30 $10.50 $20.89
$5.75 $26.28 352.28

N/A N/A N/A
$0.00  $0.00 $0.00
$0.00 $0.00 $0.01
$0.00 $0.01 $0.02

N/A N/A N/A
$0.00  $0.00 $0.00
$0.00 $0.00 $0.00
$0.00 $0.00 $0.00
$0.01 $0.03 $0.04

(a) The total number of Federal hospitals equals 340 (Table 4A).

is not known.

(b) The total number of state hospitals equals 372 (Table 4A).

is not known.

(c) The total number of [(ocal government hospitals equals 1,436 (Table 4A).

without an MWl is not known.

(d) The distribution of fire and rescue operations by type of government unit is not known.
governments accounted for the majority -- 74.9 percent -- of total public spending on fire and rescue in 1985,
according to the 1986/87 Census.

N/A  Not available.
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the Emission Guidelines. 1In addition, the costs assume that
the facility sends all of its medical waste offsite to be
incinerated. Per-capita impacts will be lower for
facilities that send less than 100 percent of their medical
waste offsite to be incinerated.

Dividing per-facility costs (1989 dollars) by the
average population in 1986 of the relevant government unit
in Table 28 yields the per-capita cost of the annual cost
per facility. The number of government units is from the
1986/87 Census of Governments. The total population is used
as a substitute for the total number of taxpayers per
government unit, which is not known. Since not all
residents are taxpayers, per-capita impacts underestimate
impacts per taxpayer.

The per-capita impacts in Table 28 for Federal and
state hospitals are insignificant. However, for local
hospitals, the impacts range up to $5.75 under Control
Option 2, $26.28 under Control Option 3, and $52.28 under
Control Option 4. 1In each case, the highest cost is
accounted for by township hospitals. This is because
townships are the government unit with the lowest average
population (3,119). The interpretation of, for example, the
$5.75 per-capita cost for township hospitals under Control
Option 2 is as follows: if a hospital ~-- or any other type
of facility, for that matter -- operating a new Intermittent
8,400 is under the jurisdiction of a township of average
size (population 3,119), the average annual per-capita cost
is $5.75.

Some of the impacts for local hospitals under Control
Optiohs 3 and 4, particularly those for township hospitals,
can perhaps be considered significant. However, under these
control options, the impacts of switching from an
Intermittent 8,400 to onsite autoclaving -~ which should
occur if control costs are prohibitive - are substantially
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lower (see Tables 20B and 20C). In addition, it is not
clear whether a hospital operating an Intermittent 8,400 --
which is likely to be a hospital of above-average size -- is
likely to be under the jurisdiction of a township as small
as the average-sized township (population 3,119).

The per-capita costs for fire and rescue operations and
correctional facilities are negligible. At the most they
are only 4 cents.

3.9 IMPACTS ON SMALL ENTITIES

In accordance with the Regulatory Flexibility Act of
1980, it is necessary to determine if the NSPS will have a
"significant economic impact on a substantial number of
small entities." Small entities affected by the regulation
include small businesses, small not-for-profit
organizations, and small government jurisdictions.

The Small Business Administration (SBA) standard for a
small business is 500 employees or fewer for SIC 8731,
Commercial Physical and Biological Research (research labs),
and annual sales of $3.5 million or less for all other
industries impacted by’the NSPS. The EPA "Guidelines for
Implementing the Regulatory Flexibility Act" (February 9,
1982) suggest that not-for-profit organizations are small if
they are not dominant in their field, and government
jurisdictions are small if they have a population of
50,000 or less.

According to the EPA "Guidelines," the criterion for a
"substantial number" is 20 percent or more of all small
entities impacted by a regulation.

Impacts on government units, some of which have an
average population less than 50,000 and are therefore
"small," were measured in Table 28. The only potentially
significant impacts are represented by local hospitals,
especially township hospitals, operating a new Intermittent
8,400. In an average-sized township with 3,119 residents,
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the per-capita impacts are $6.30 under Control Option 1,
$9.35 under Control Option 2, $29.88 under Control Option 3,
and $55.88 under Control Option 4. These impacts apply not
only to hospitals, but to any facility operating a new
Intermittent 8,400 in an average~sized township. The
impacts under Control Options 3 and 4 can perhaps be
regarded as significant, especially considering that
taxpayers in government units that are larger on average
(e.g., municipalities) are not similarly burdened. The
per-capita impact would be compounded if other public
facilities operating a new MWI are located in the same
township.

However, under Control Options 3 and 4, the impacts of
switching from an Intermittent 8,400 to onsite autoclaving
-- which should occur if control costs are prohibitive --
are substantially lower (see Tables 20B and 20C). )
Additionally, it is not clear whether a facility operating
an Intermittent 8,400 is likely to be under the jurisdiction
of a township as small as the average-sized township
(population 3,119). 1In any event, if there are significant
impacts, they should not apply to a "substantial number" of
small government units. This would probably be true even if
the only small government units impacted by the NSPS were
those in which a new MWI is operated. However, small
government units in which there are offsite generators =--
which will pay more for offsite incineration as a result of
the NSPS (and the Emission Guidelines) =- will also be
impacted. Therefore, the number of government units that
are significantly impacted should represent only a small
percentage -~ far less than 20 percent -- of all small
government units impacted by the NSPS.

Many small businesses and small not-for-profit
organizations are represented in Tables 6A, 6B, and 6C. The
tables confirm that, with the exception of hospitals, all
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industries impacted by the NSPS consist predominantly of
small entities, according to the criteria above. It should
be noted, though, that the data in these tables represent
establishments, not firms or organizations. For the purpose
of defining a small business, for example, the firm, or the
ultimate company affiliation, is of the essence. Therefore,
Tables 6A, 6B, and 6C overstate the incidence of small
entities in the regulated industries.

The EPA "Guidelines" define a significant impact on a
small entity as any one of the following:

(1) Annual compliance costs increase total costs
of production by more than 5 percent.
(2) Compliance costs (annualized, presumably) as

a percent of sales are at least 10 percent
higher than for large entities.

(3) Capital costs of compliance represent a
significant portion of capital available.
(4) The requirements of the regulation are likely

to result in closures.

Let’s examine each of these four criteria.

Criterion 1: Since revenue differs from costs only by
accounting profits, a facility price increase greater than
five percent approximately indicates that annual control
costs would cause total production costs to increase by more
than five percent. No such cases can be identified for
hospitals in Table 16A. Table 16B indicates, on the other
hand, that production costs would likely increase by more
than five percent at MWI-operating veterinary facilities
with 10-19 employees under Control Options 3 and 4,
veterinary facilities with 20+ employees under Control
Ooption 4, and commercial incineration facilities under
Control Options 3 and 4. 1In general, veterinary facilities
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with 10-19 employees, veterinary facilities with 20+
employees, and commercial incineration facilities are
"small" because they average less than $3.5 million in sales
(See Table 6B).

However, a 5%+ increase in production costs at
commercial incineration facilities is not taken to be
significant. This is because the demand for commercial
incineration will increase as a result of the NSPS (and the
Emission Guidelines), and, as discussed in Section 3.4.3, it
is presumed that the increase in demand will be sufficient
to permit full recovery of control costs.

All veterinary facilities that would experience a 5%+
increase in production costs from controls are expected to
avoid control costs by substituting. 1In Table 23, the price
increase necessary to fully recover incremental substitution
costs is less than 5 percent for veterinary facilities with
10-19 employees switching from the Intermittent 2,000 and
for veterinary facilities with 20+ employees switching from
both the Intermittent 2,000 and the Pathological 2,000.

This implies that production costs would not<increase by 5
percent. On the other hand, under both Control Option 3 and
Control Option 4, the price increase necessary to fully
recover incremental substitution costs is greater than 5
percent for veterinary facilities with 10-19 employees
switching from the Pathological 2,000. This is a
significant impact. However, as explained in Section 3.5.5,
it is believed that this impact is overstated because
veterinary facilities with 10-19 employees that operate an
MWI are likely to be larger than the average facility in
this subcategory represented by the model parameters in
Table 6B. Anyway, a "substantial number" of facilities will
not be impacted. There are a total of 21,496 veterinary
facilities in the U.S. Considering that average sales per
facility in even the largest subcategory, 20+ employees, are
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only $2.0 million, it is clear that the vast majority of
veterinary facilities in the U.S. are "small."” Only one
veterinary facility is projected to invest in a Pathological
2,000 in the next five years. Although, as explained in
Section 3.5.5, other "pathological waste generators" that
will not operate a Pathological 2,000 may be similarly
impacted, the total number of veterinary facilities that are
significantly impacted (production costs increase by 5%+)
will still not be close to 20 percent -- or even one
percent, for that matter -- of the total number of "small"
veterinary facilities impacted by the NSPS.

Criterion 2: There are two countervailing differential
impacts of the NSPS. On the one hand, due to economies of
scale, the relative impact of the regulation is less for
large facilities that operate a new MWI than for small
facilities that operate a new MWI. For example, under
Control Option 2, the average ratio of annualized control
costs to revenue is 0.24 percent for hospitals with fewer
than 50 beds, and, in the high-cost case of the Intermittent
21,000, 0.04 percent for hospitals with 300 or more beds '
(see Table 16A). The ratios differ by 600 percent, easily
exceeding the 10 percent criterion. On the other hand,
offsite generators ~~ especially to the extent that they do
not utilize offsite incineration -~ are on average impacted
less by the NSPS than MWI operators. And MWIs tend to be
located at large facilities as opposed to small facilities.
This results in differential impacts favoring small offsite
generators. The net differential impacts'will depend on the
comparative strengths of the two countervailing trends.
Since the majority of facilities in all industries in which
medical waste is generated are offsite generators, the net
differential impacts will most likely favor small
facilities. The exception is commercial incineration
facilities, none of which, by definition, are offsite
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generators. Although the relative impact of control costs
is likely to be greater for small commercial incineration
facilities than for large ones, facilities of all sizes are
expected to be able to pass along control costs to their
customers.

Criterion 3: For MWI operators, there are a number of
cases in which capital costs might be difficult to finance
under Control Options 3 and 4. These impacts can be
avoided, however, by substituting, for which financing
should generally be available. Offsite generators do not
have any capital control costs.

Criterion 4: For the cases in which control costs are
prohibitive, the opportunity to substitute will, for the
most part, allow closure to be prevented. Depending on
particular conditions in individual market segments, there
may, under Control Options 3 and 4, be a few exceptions in
which a facility would have to shut down. Closure would
require that the facility generates a substantial proportion
and/or quantity of pathological waste, for which
substitution options are limited because it cannot be
autoclaved. In addition, the facility would either have to
face substantial competition from other MWI operators that
are not forced to substitute, or have to pay significantly
more than average for offsite contract disposal (because,
for example, it is remote from a treatment facility). In no
industry, however, should the closure exceptions come close
to representing a "substantial" portion -- i.e., 20 percent
-- of all small entities impacted by the NSPS.

In summary, some "small" medical waste generators, as
well as "small" commercial incineration facilities and
government jurisdictions, may be "significantly" impacted by
the NSPS under Control Options 3 and 4. However, because
the NSPS (and the Emission Guidelines) will cause the demand
for offsite incineration to increase, it is expected that
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commercial incineration facilities will be able to recoup
control costs by passing them along to customers.
Furthermore, the number of small medical waste generators
and government jurisdictions that will be significantly
impacted should not be "substantial." This is in part due
to the opportunity that the great majority of facilities
will have to avoid the impacts of control costs by
substituting. Hence, it is concluded that the NSPS will not
have a "significant economic impact on a substantial number

of small entities."
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ADDENDUM TO THE ANALYSIS OF
ECONOMIC IMPACTS FOR NEW SOURCES

1.0 INTRODUCTION

Three control options — Control Options 2, 3, and 4 —
were assessed in the Analysis of Economic Impacts for New
Sources. The most stringent, Control Option 4, consisted of
a dry injection/fabric filter system with carbon injection
and two-second combustion. In this addendum to the Analysis
of Economic Impacts for New Sources, a fifth, more-stringent
control option — “Control Option 5” — is evaluated. Control
Option 5 has the same requirements as Control Option 4, but
also requires continuous emissions monitoring (CEM).

This addendum is organized to facilitate comparison
with the Analysis of Economic Impacts for New Sources, and
particularly to facilitate analysis of the incremental
impacts of Control Option 5 over Control Option 4. Many of
the tables in the Analysis of Economic Impacts for New
Sources are employed. They differ in this addendum only in
that they present Control Options 4 and 5, rather than
Control Options 2 through 4. Otherwise they are the same
(same table numbers, titles, headings, etc.). The tables in
this addendum do not run in consecutive numbers because, for
purposes of evaluating Control Option 5, it is not necessary
to reproduce all of the tables in the Analysis of Economic
Impacts for New Sources. One table in this addendum is new:
Table 20D.

2.0 SUMMARY OF ECONOMIC IMPACTS UNDER CONTROL OPTION 5

Nationwide total annualized control costs of the NSPS
almost double from $110.6 million under Control Option 4 to
$215.3 million under Control Option 5. If the Emission
Guidelines are the same stringency as the NSPS, total
annualized control costs of the NSPS and Emission
Guidelines, combined, slightly more than double from $827.4
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million under Control Option 4 to $1,666.9 million under
Control Option S.

The primary impact of Control Option 5 will be to
prompt substitution. Already under Control Option 4, it is
estimated that there is a cheaper alternative (either onsite
autoclaving or offsite contract disposal) to 100 percent of
new onsite MWI capacity. While substitution may already be
the accepted practice under Control Option 4, it is even
more likely to take place under Control Option 5.

While substitution will be prompted because it is cost-
saving, it will also be necessary for many MWI operators
because control costs are prohibitive. This applies under
Control Option 5 to the same cases identified under Control
Option 4: hospitals with fewer than 50 beds, hospitals with
50-99 beds, certain categories of hospitals with 100+ beds,
nursing homes with 100+ employees, veterinary facilities
with 10-19 employees, veterinary facilities with 20+
employees, tax-paying commercial research labs with 20-99
employees, and tax-exempt commercial research labs. These
cases represent all but the largest medical waste
generators.

For the most part, substitution will avoid these
significant impacts. Still, the incremental cost of
substitution is significant for facilities switching from a
pathological MWI (represented by the Pathological 2,000) to
offsite contract disposal in several cases: veterinary
facilities with 10-19 employees (Control Options 3, 4, and
5), tax-paying commercial research labs with 20-99 employees
(Control Options 3, 4, and 5), and veterinary facilities
with 20+ employees (Control Option S). Though significant,
these impacts are not taken to, in general, imply closure.
Already in these industries, the great majority of
facilities have demonstrated that they can survive without
onsite incineration (97.4% all veterinary facilities, a
minimum of 86.9% of all commercial research labs).
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However, a few of these facilities, as exceptions, may
find substitution costs prohibitive and therefore would have
to close. Closure would require that the facility generates
a substantial proportion and/or quantity of pathological
waste, for which substitution options are limited because it
cannot be autoclaved. In addition, the facility would
either have to face substantial competition in its market
segment from other MWI operators that are not forced to
substitute (because, for example, they operate larger, more
cost-effective MWIs), or have to pay significantly more than
average for offsite contract disposal (because, for example,
it is remote from a treatment facility). The number of
exceptions is sure to be higher under Control Option 5 than
under the less-stringent Control Option 4.

Substitution will also avoid some industry-wide impacts
found to be significant under Control Option 5 but not under
Control Option 4. Under Control Option 5, if the combined
effects of the NSPS and Emission Guidelines are considered,
and it is assumed that the Emission Guidelines are the same
stringency as the NSPS, industry-wide output and employment
could decline by up to 1.9 percent at veterinary facilities
and 1.6 percent at commercial research labs. With
substitution, the impacts are less than -1 percent.

The vast majority of medical waste generators do not
operate an onsite MWI. Those that send their waste offsite
to be incinerated are estimated to see an increase in cost
of $32-149/ton under Control Option 4 and $52-259/ton under
Control Option 5. The low end of each range reflects the
impact of the NSPS alone. The high end considers the
interactive effect of the Emission Guidelines, assuming that
they are as stringent as the NSPS. For all industry
categories and subcategories defined to consist exclusively
of medical waste generators that do not operate an MWI, both
cost increases can be recovered with a price increase under
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one percent even if all medical waste generated is
incinerated offsite.

Finally, the NSPS will continue under Control Option 5
to not have a “significant economic impact on a substantial
number of small entities.” A good number of small entities
are significantly impacted by controls, but most significant
impacts can be avoided by substituting. While some small
facilities will continue to have significant impacts, in no
case will the number of significantly impacted facilities be
close to “substantial” (i.e., 20% or more of all small
entities impacted).

3.0 CONTROL COSTS

Per-MWI control costs under Control Options 4 and 5 are
presented in Table 4. The increase in capital control costs
from Control Option 4 to Control Option 5 ranges from 22.3
percent for the Continuous 36,000 and Intermittent 21,000,
to 37.7 percent for the Batch 250. The increase in total
annualized control costs is likewise inversely related to
MWI size — while total annualized control costs for the
Continuous 36,000 increase by 42.4 percént, they more than
double for the three smallest MWIs, the Pathological 2,000,
Intermittent 2,000, and Batch 250.

4.0 INDUSTRY-WIDE IMPACTS OF CONTROLS
4.1 INDUSTRY-WIDE ANNUALIZED CONTROL COSTS

The first two columns of Table 8A show that nationwide
total annualized control costs of the NSPS almost double
from $110.6 million under Control Option 4 to $215.3 million
under Control Option 5. While Table 8A considers only the
effect of the NSPS on new MWIs (“minimum control costs for
existing MWIs,” i.e., no control costs for existing MWIs),
Table 8B assumes that existing MWIs are controlled at the
same level by the Emission Guidelines as new MWIs are
controlled by the NSPS (“maximum control costs for existing
MWIs”), and adds the costs for existing MWIs to the costs
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TABLE 4. CONTROL COSTS FOR NEW MWIs (1989 DOLLARS)

Capital Total annualized

Model MWI C.0.4 C.0.5 C.0.4 C.0.5
Cont. 36,000 795,268 972,374 318,671 453,781
Inter. 21,000 795,268 972,374 247,958 400,429
Cont. 24,000 675,575 852,681 202,891 338,001
Inter. 8,400 579,543 756,649 163,047 315,518
Path. 2,000 490,428 667,534 116,127 268,598
Inter. 2,000 482,992 660,098 120,883 273,354
Batch 44§50 469,312 646,418 115,247 267,718
Abbreviations: Cont. = Continuous, Inter. = Intermittent,

Path. = Pathological.
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]
TABLE BA. CALCULATION OF MET JWDUSTAY-WIDE ANNUAL 126D ne..“nnx. COSTS: MINIMUM CONTROL COSTS FOR EXISTING Iiis
--NEW LS.
control costs Incremental Net industry-wide
Industry-wide srvnal ized Portion of passed slong to offsite shere of the offsite incineration annual i 2¢d control
contrel costs ($ thous.) costs passed generetors ($ thousand) commercisl coste ($ thousend) costs (8 thousend)
.............................. siong to off- sesevacetescccssnoosottac e incinerstion sescccteccorcacoscsannsnas eeuscacussanacscsnaosoans

€.0.4 €.0.5 site generators €.0.4 €.0.5 cost pool €.0.4 C.0.5 €.0.4 c.0.5

tospitals 77,861 163,034 o 7,786 16,303 S7.87% 19,180 30,655 89,256 V77,387

Sursing homes 2,28 4,963 "o 222 4% 8.55% 2,830 4,529 4,830 8,995

veterinary taciiitiss T2 1,635 1% n” 164 1.34% 4“4 kAl 1,003 2,182
Leborstories

Commsrcial research S,267 10,686 o 27 1,069 2.15% 73 1,139 5,453 10,736

Nedical /dental 0 0 $.23% 1,1y 2,70 1,73 2,70

funersl homss 0 0 0.27x [ 1“3 89 143

pPhysicliane’ offices 0 [} 10.45% 3,464 5,536 3,464 5,536

pDentists’ effices & clinics 0 0 2.58% [} 1,367 855 1,367

Outpatient care 0 0 7.78% 2,579 4, 2,519 6,121

freestending blood banks 0 0 1.47% 487 me 487 m

fire & rescue operstions 0 0 0.49% . e 260 162 260

Correctional facilities 0 0 0.98% 323 519 325 19

Commarclsl incinerstion fac. 24,538 34,941 100% 24,538 36,941 0.00% 0 [} 0 0

Other 0 0 0.84% F ] 45 278 445

Totsl 110,605 215,260 33,145 52,973 100.00% 33,148 52,973 110,605 215,260

[
Assumes the bessiine (no control costs) for existing Muis.
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for new MWIs. This recognizes that the NSPS and Emission
Guidelines are not independent. In Table 8B, total
annualized control costs of the NSPS and Emission
Guidelines, combined, slightly more than double from $827.4
million under Control Option 4 to $1,666.9 million under
Control Option 5.

The commercial incineration cost pool (i.e., total
annualized control costs that will be passed along to
offsite generators) in Table 8A increases from $33.1 million
under Control Option 4 to $53.0 million under Control Option
5. Considering that an estimated 317,270 tons of capacity
at new MWIs will be used for commercial incineration, this
comes to $104/ton under Control Option 4 and $167/ton under
Control Option 5. These are the per-ton increases in
offsite incineration costs at new commercial MWIs under
Control Options 4 and 5.

Net (of commercial incineration) industry-wide
annualized control costs are shown in the last two columns
of Tables 8A and 8B.

4.2 MARKET PRICE INCREASE

Market price increases under Control Options 4 and S
are calculated in Table 10. In the Analysis of Economic
Impacts for New Sources, all market prices under Control
Option 4 were considered achievable because they are less
than one percent. Under Control Option 5, two market price
increases in the case of maximum control costs for existing
MWIs (veterinary facilities, commercial research labs)
exceed one percent. However, at less than two percent, they
are also considered achievable.

4.3 CONSEQUENCES OF THE MARKET PRICE INCREASE
4.3.1 Output Impacts

Table 11 shows the impact of the market price increase
on industry-wide output assuming maximum control costs for
existing MWIs. While all impacts under Control Option 4 are
less than -1 percent and were (in the Analysis of Economic
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TABLE 10. NET INDUSTRY-WIDE ANNUALI2ED CONTROL COSTS AS A PERCENT OF REVENUE/BUDGET
~=NEW MW1s--

Hospitals
Nursing homes
Veterinary facilities
Laboratories
Commercial research
Medical/dental
Funeral homes
Physicians’ offices
Dentists’ offices & clinics
Outpétient care
freestanding blood banks

Fire & rescue operations

Correctional facilities

Minimun control costs for
existing MWls

0.015%

0.015%

0.046%

0.023%

0.001%

0.004%

0.003%

0.017%

0.039%

0.001%

0.001%

0.091%
0.036%

0.001%

0.006%

0.005%

0.027%

0.063%

0.002%

0.002%

Maximum control costs for
existing Mils

0.256%

0.226%

0.859%

0.610%

0.104%

0.004%

0.017%

0.014X

0.079%

0.180%

0.006%

0.006%

1.250%
0.180%

0.007%

0.029%

0.025%

0.137%

0.313%

0.010%

0.011%
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TABLE 11. INDUSTRY-WIDE OUTPUT IMPACTS OF THE MARKET PRICE INCREASE
--NEW MWIs-- g

k:
‘ Percent change in output
Price elasticity  ---ccccccccciccrccccerooanee meceesssvescssccccronsmnocen. ’
of demand Max. elasticity Hin, elasticity i
trdustry e Wi, cok cos o6 €05
wspitats 03 oo0  -oomx  -otex 0.0 o.0% |
Nursing homes -0.67 -0.33 «0.151% -0.318% ~0.074X -0.157%
Veterinary facilities -1.00 -0.67 -0.851% -1.871X ~0.571X -1.258% 1
Laboratories s
Conmercial research -1.33  -1.00  -0.806%  -1.638% -0.607  -1z3x ! }
Medical/dental -1.33 -0.67 -0.138% -0.239% -0.070% -0.121% )
Funeral homes -0.33 0.00 -0.001% -0.002% 0.000% 0.000% t—i
Physicians’ offices -0.33 0.00  -0.005X  -0.010% 0.000%  0.000%
Dentists’ offices & clinics -0.67 -0.33 -0.010% -0.017% -0.005% -0.008% i
Outpatient care -0.33 0.00 -0.026% -0.045% 0.000% 0.000%
Freestanding blood banks -0.33 0.00 -0.059% -0.103% 0.000% 0.000% )
Fire £ rescue operations -0.33 0.00 -0.002% -0.003% 0.000% 0.000%
Correctional facilities -0.33 0.00 -0.002X -0.004X 0.000% 0.000% ‘ ]

'y
Based on maximum control costs for existing MWls.
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Impacts for New Sources) considered insignificant, two
impacts under Control Option 5 exceed -1 percent: industry-
wide output could fall by up to 1.9 percent at veterinary
facilities and 1.6 percent at commercial research labs
(maximum elasticities). While these impacts are not likely
to require industry restructurings, they could be considered
significant. However, later, in Section 6.2, it will be
seen that these impacts can be avoided by switching to an
alternative medical waste treatment and disposal method.-
4.3.2 Employment and Revenue Impacts

Table 12 shows that the estimated employment impacts of
a loss of 1.9 percent of industry-wide output at veterinary
facilities and 1.6 percent of industry-wide output at
commercial research labs are -1,944 and -2,253,
respectively. They represent, by definition, -1.9 percent
and -1.6 percent, respectively, of baseline industry-wide
employment. Again, however, it will be seen in Section 6.2
that these impacts can be avoided by substituting. All
other employment impacts under Control Option 5 are small in
relation to baseline employment. |

As under Control Option 4, under Control Option 5,
industry-wide revenue decreases only for commercial research
labs and medical/dental labs in the case of the maximum
elasticity (Table 13). The decreases are insignificant in
relation to baseline industry-wide revenue.
5.0 PER-FACILITY IMPACTS OF CONTROLS FOR MWI OPERATORS
5.1 PER-FACILITY CONTROL COSTS

Per-MWI control costs were presented in Table 4. Using
the scheme developed in the Analysis of Economic Impacts for
New Sources to link per-MWI control costs to model
facilities, per-facility control costs for MWI operators
under Control Options 4 and 5 are presented in Tables 14 and
15.
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TABLE 12. INDUSTRY-WIDE EMPLOYMENT IMPACTS OF THE MARKEY PRICE INCREASE

=-New MWls--

Change in employment

Hospitals
Nursing homes
Veterinary facilities
Laboratories
Commercial research
Medical/dental
Funeral homes
Physicians’ offices
Dentists’ offices &-clinics
Outpatient care
Freestanding blood banks

Fire & rescue operations

Correctional facilities

of demand
ox. Win.
-0.33 0.00
-0.67 -0.33
-1.00 -0.67
-1.33 -1.00
-1.33 <0.67
-0.33 0.00
-0.33 0.00
-0.67 -0.33
-0.33 0.00
-0.33 0.00
-0.33 0.00
-0.33 0.00

(2,012)
(884)
(1,108)
(182)
@)
414
“7)
(52)
8

)

9

(6,661
(4,240)
(1,944
(2,253)
(316)
)
(98)
(82)
(CAD)
(14)
(@[]

15

991 (2,090)

(593) €1,306)

(834) €1,697)

(92) (159
0 0
0 0

@ (40)
0 0
0 0
0 0
0 ]

Based on maximum control costs for existing MWis.
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a
TABLE 13. INDUSTRY-WIDE REVENUE/BUDGET IMPACTS OF THE MARKET PRICE INCREASE

--NEW MWIs--
Change in revenue/budget ($ thousand)
Price elasticity  -c-ccccccc-oce- aibidiit seessesceee sessessoccess sesessmmosee
of demand Max. elasticity Min. elasticity
trckstry W win. cod cos cok  co5
wospitals T TTom om swsew smssz smaw sassn
Nursing homes -0.67 -0.33  $23,920 $50,480 $48,582 $102,573
Veterinary facilities ) -1.00 -0.67 $0 ($0) $20,970 $46,408
Laboratories
Commercial research -1.33 -1.00 ($23,765) ($48,447) ($0) (s0)
Medical/dental -1.33 -0.67  (%2,620) ($4,542) $2,621 $4,545
funeral homes -0.33 0.00 $275 $477 $410 71
Physicians’ offices -0.33 0.00 $10,638 $18,447 $15,877 827,534
Dentists’ offices & clinics -0.67 -0.33 $1,294 $2,243 $2,626 $4,554
Outpatient care -0.33 0.00 $7,919 $13,731 $11,821 $20,499
freestanding blood banks -0.33 0.00 $1,496 $2,594 $2,233 $3,873
Fire & rescue operations -0.33 0.00 $499 $865 $744 $1,291
Correctional facilities -0.33 0.00 $998 $1,730 $1,489 $2,582
]

Based on maximum control costs for existing Mwls.
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5.2 FACILITY PRICE INCREASE

The facility price increase is calculated for hospitals
in Table 162 and for other MWI operators in Table 16B.

Under Control Option 5, it becomes even more likely than
under Control Option 4 that hospitals with fewer than 100
beds will not be able to achieve the facility price
increase. For hospitals with fewer than 50 beds, the
average facility price increase under Control Option 5 is
6.72 percent. For hospitals with 50-99 beds, it ranges from
2.95 to 3.01 percent. In general, hospitals with 100 or
more beds should still be able to achieve the facility price
increase, considering that it averages 1.01 percent, which
is less than one percentage point greater than the market
price increase (0.512% in the case of maximum control costs
for existing MWIs — see Table 10). As under Control Option
4, there are some subcategories of hospitals with 100 or
more beds that are exceptions, however (e.g., t.b.
hospitals).

The facility price increase may not be achievable in
Table 16B in the same cases under Control Option 5 as under
Control Option 4: nursing homes with 100+ employees,
veterinary facilities with 10-19 and 20+ employees, tax-
paying commercial research labs with 20~99 employees, and
tax-exempt commercial research labs. This is because the
facility price increase exceeds the market price increase
(based either on maximum or minimum control costs for
existing MWIs) by more than one percent. The exceedances
are greater under Control Option 5 than under Control Option
4, indicating that it is even more likely that the facility
price increase cannot be achieved.

5.3 COST ABSORPTION

Tables 17A and 17B demonstrate that the impact on net
income of full control cost absorption is significant for
all of the identified cases in which the facility price
increase may not be achievable.
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TABLE 16A. PER-FACILITY

-~NEW WIg--

ANNUALIZED CONTROL COSTS AS A PERCEMT OF REVENUE : NOSPITALS

Intermittent Wi

[
Satch, continuous,
or pathological WI

wessvenssssasscnresnacaane

Industry category €.0.4 c.0.5 €.0.4 €.0.5
ANA-registered
Federal
Psychistric 0.49%  0.80% 0.40% 0.67x
Other special & generat
<50 Seds 1.3 3.2
50-99 Beds 0.67x 1.52% 0.65% 1.50%
100-299 Bedis 0.42x 0.801x
300+ Beds 0.27™ 0.44% 0.22x 0.3
Non- federsl
Psychiatric
uot-for-profit 1.07m 2.42% 1.03% 2,382
For-profit 1.32% 2.99% 1.27% 2.94%
State govt. 0.82x 1.33x 0.6 1.12%
Local govt. 0.72x 1.16% 0.59% 0.98x
T.8. & other resp. disesses 1.67x 3.2
Long-term other special £ gen.
Not-for-profit 0.98% 1.89%
For-profit 0.92% 2.09% 0.89% 2.05%
State govt. 0.91x 1.™x
Local govt. 0.86x 1.382 0.70% 1.17%
Short-term other special & gen.
Not-for-profit .
<50 Beds 2.68% 6.22%
50-99 Beds 1.2 2.75% 117 2.70%
100-299 Beds 0.45% 0.88% .
300+ Beds 0.21X  0.34X 0™ 0.29%
For-profit
<50 Beds 2.51% 5.83%
$0-99 Beds 1,108 2.49% 1.06%  2.45%
100-299 Beds 0.56% 1.08%
300+ Seds 0.33% 0.53% 0.27x 0.45%
State govt,
<50 Beds 3.1% T.46%
50-99 Beds 1.36% 3.0 1.30% 3.01%
100-295 Beds 0.46X 0.89%
300+ Beds 0.15% 0.26% 0.12X 0.20%
Local govt.
<50 Seds 4.02% 9.33%
50-99 Seds 1.68% 3.81% 1.462% 3.74x
100-299 Beds 0.64% 1.24%
300+ Becis 0.18% 0.30% 0.15% 0.25%
Non-ANA-registered
Non-Federal paychistric 1.89% 4.27% 1.81% 6.20%
Short-term other specisl £ gen. 2.01X  4.55% 1938  4.47X
Other 1.35% 2.80%
Total 0.50% 0.57
<50 Beds 2.89X 6.7
50-99 Beds 1.33%  3.01X 1.28% 2.95%
100-299 Becis 0.52% 1.01%
300+ Beds 0.24% 0.39x 0.20% 0.33%
Subset:community hosp.
Urben 0.29%  0.56%
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
furat 1.23% 2.7%% 1.18% 2.73%
<50 Seds
50-99 Beds
100-299 Beds
300+ Beds
s

Table 15 indicates which type of W1 -- bateh, continuous, or pathological -+ is

spplicable.
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TABLE 168. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF REVENUE/BUDGET :
Ml OPERATORS OTHER THAN HOSPITALS

-~NEW MWig--
a
Batch, continuous,
Intermittent Ml or pathological mWl
Industry C.0.4 c.0.5 c.0.4 c.0.5
Nursing homes
100+ Employees
Tax-paying 3.52% 7.88%
Tax-exempt 2.53% 5.66%
Veterinary facilities
10-19 Employees 13.31X  30.09% 12.78% 29.57%
20+ Employees 6.15%  13.90% 5.91% 13.66%
Commercial research labs
Tax-paying
20-99 Employees 6.32% 9.76% 4.15% 9.59%
100+ Employees 0.81% 1.31X 0.67% 1.11%
Tax-exempt . 1.21%  2.35%
Commercial incineration fac. 31.87% 45.38%

a
Table 15 indicates which type of MWl -- batch, continuous, or pathological -- is applicable.
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TABLE 17A. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF KET INCOME : HOSPITALS

=<~NEW Mwls--
b
Batch, continucus,
Intermittent MWI or pathological MWI
Industry category C.C.4 C.0.5 c.0.4 C.0.5
ABA-registered
Federal
Psychiatric 14.56%  23.51% 11.918 19.84%
Other special & general
<50 Beds 56.65% 131.60%
50-99 Beds 27.50%  62.19% 26.428 61.11%
100-299 Beds 10.548 20.40%
300+ Beds 7.508 12.118 6.14%  10.22%
Non-federal
Psychiatric
Not-fer-profit 31,518 71,256 30.27%  70.0M8
For-profit 27.228  61.55% 26.15%  60.48%
State govt. 24.21% 35.10% 19.81%  33.00%
Local govt. 21.16%  14.16% 17.318  28.84%
T.B. & other resp. diseases 47.828 92.55%
Long-term other special & gen.
Not-for-profit 27.68%  53.56%
For-prefit 24.19%  54.71% 23,247 53,768
State govt. 26.068  50.43%
Local govt. 24.43%  139.45% 19.99%  33.30%
Short-term other special & gen.
Not-for-profit
<50 Beds 111.11% 258,120
50-99 Beds 50.46% 114.11% 48.48% 112.13%
100-295 Beds 13.64% 26.40%
300+ Beds 4.91% 7.9 4.02% 6.70%
For-profit
<50 Beds N.M. N.M.
50-99 Beds N.M. N.M. N.M. R.M.
100-299 Beds 12.008 23.22%
300+ Beds 4.708 7.58% 3.84% 6.40%
State govt.
<50 Beds 131.11% 304.56%
50-99 Beds $5.32% 125.10% 53.15% 122.93%
100-299 Beds 11.59%  22.43
300+ Beds 4.07% 6.57% 3.33% 5.54%
Local govt.
<50 Beds 163.88% 380.70%
50-99 Beds 68.76% 155.49% 66.05% 152.78%
100-299 Beds 16.18% 31.32%
300+ Beds 5.07% 8.18% 4.14%8 6.91%
Ron-ABA-registered
Non-Federal psychiatric S5.558 125.62% $3.37%  123.44%
Short-term other special & gen. 58.508% 132.269% 56.208 129.99%
Other 39.128  75.70%
Total 14.58%  28.21%
<50 Beds 138.43%  321.58%
50-99 Beds 63.63% 143.85% 61.13% 141.38%
100-299 Beds 15.258  29.50%
300+ Beds 5.67% 9.16% 4.64% 7.73%
Subset:comrunity hesp.
Urban 8.55¢° 16.55%
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
Rural 34.778%  7B.64% 33.41%8 77.2MM
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds

Diviacr is before-tax netr income except for T.B. hospitais, hospitals not
registered with ths AHA, "Total” (and subcategories), snd community hospitals,
for which only after-tax net income is available.

b
Table 15 indicates which type of MWI -- batch, continuous, or pathological -- ia
applicable.

N.M. Not meaningful.
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TABLE 178. PER-FACILITY AMMUALIZED CONTROL COSTS AS A PERCENT OF BEFORE-TAX NET INCOME :
MJ] OPERATORS OTHER THAN HOSPITALS !
--NEW MJIs-- i

8
Batch, continuous, 4
Intermittent M1 or pathological Ml '

Industry C.0.4 €.0.5 €.0.4 €.0.5
................................................. eecsessoaceanacacatcoaractcasacessascnnsasssssnsnn }
Nursing homes ‘ ‘

100+ Employees
Tax-paying 88.05% 197.01%

Tax-exempt 90.33%x 202.11% ]

Veterinary facilities
10-19 Employees 3,.56% T78.16% 33.20% 76.80%
20+ Employees 15.97%  36.11% 15.34% 35.48%

Commercial research labs
Tax-paying ,_]

20-99 Employees 71.95% 162.69% 69.12%  159.86%
100+ Employees 13.56% 21.89%% 11.09% 18.48%
Tax-exempt 28.86%  55.85%
Commercial incineration fac. N/A N/A ﬂ
8
Table 15 indicates which type of MWI -- batch, continuous, or pathological -- is applicsble. )

N/A  Not available.
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5.4 CAPITAL AVAILABILITY

Tables 18A, 18B, 19A, and 19B capture some of the
impacts of capital control costs on MWI operators. Table
18A shows that it is even more likely under Control Option 5
than under Control Option 4 that hospitals with fewer than
100 beds will need external financing (the ratio of capital
control costs to net income exceeds 100%). While in general
this is still not the case for hospitals with 100+ beds (the
average ratio under Control Option 5 is 70.75% for hospitals
with 100-299 beds, and ranges from 18.20% to 22.25% for
hospitals with 300+ beds), there are some subcategories of
hospitals with 100+ beds that do have ratios exceeding 100
percent (e.g., t.b. hospitals).

Table 19A shows, in turn, that, in general, only
hospitals with fewer than 50 beds may, under both Control
Options 4 and 5, have difficulty obtaining financing (the
ratio of capital control costs to total liabilities exceeds
20%). However, three subcategories of hospitals with 50-99
beds also have ratios over 20 percent under Control Option
5: 1local government hospitals, non-Federal psychiatric
hospitals not registered with the AHA, and short-term other
special and general hospitals not registered with the AHA.
So, some hospitals with 50-99 beds may have difficulty
obtaining financing.

Table 18B shows that, as under Control Option 4,
nursing homes with 100+ employees, veterinary facilities
with 10-19 employees, tax-paying commercial research labs -
with 20-99 employees, and tax-exempt commercial research
labs may require external financing‘under Control Option 5
(and the likelihood of requiring it is greater than under
Control Option 4).

Table 19B shows, in turn, that in all of these cases
under Control Option 5, external financing may be difficult
to obtain (because the ratio of capital control costs to
total liabilities exceeds 20%).
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: a
TABLE 18A. PER-FACILITY CAPITAL CONTROL COSTS AS A PERCENT OF NET INCOME : MOSPITALS
--NEV WJlg--

b
Satch, continuous,
Intermittent W1 or pathological MuI

Industry cstegory C.0.4 €.0.5 €.0.4 €.0.5
ANA-registered
Federal
Psychiatric 456.68% 57.08% 39.66% 50.05%
Other special & general
<50 Beds 230.69% 317.75%
50-99 Beds 109.89% 150.19% 111.58X 151.88%
100-299 Beds 37.48X  48.93x
300+ Beds 24.05% 29.40% 20,432 25.78X
Non- federsl
Pgychiatric
Not-for-profit 125.90X 172.06X 127.83%  174.00%
For-profit 108.75%  148.62X 110.42% 150.30%
_State povt. T7.65%  94.94X% 65.96x 83.25%
Local govt, 67.85% 82.96X $7.64%  72.75%
T.B. & other resp. disesses 169.99% 221.94%
Long-term other special & gen.
Not-for-profit 98.37X 128.44%
For-profit 96.66% 132.11% 98.15% 133.60%
State govt. 92.63% 120.93%
Local govt. 78.36X  95.81% 66.56% 84.02%
Short-term other special & gen.
Not-for-profit
<50 Beds 452.48% 623.24%
50-99 Beds 201.63% 275.57% 204,.73% 278.67%
100-299 Beds 68.48%  63.30%
300+ Beds 15.76X 19.27% 13,39 16.90%
For-profit
<50 Beds NM. N,
50-99 Beds N.M. NN, NN, N.M.
100-299 Beds 42.66% 55.70%
300+ Beds 15.06%  18.42X 12.80%  16.15%
State govt.
<50 Beds 533.89% 735.37x
50-99 Beds 221.05% 302.10% 224.45% 305.50%
100-299 Beds 41.21X  53.80%
300+ Beds 13.04X  15.95% 11.08%  13.98%
Local govt.
<50 Beds 667.37X 919.21%
50-99 Beds 276. 73X 375.47% 278.96x 379.70%
100-299 Beds $7.52x 75.10%
300+ Beds 16.25%  19.86% 13.80%  17.42X
Non-AHA-registered
Non-federal psychiatric 221.96X 303.35X 225.38% 306.77%
Short-term other special & gen. 233.75% 319.46% 237.35% 323.06%
Other 139.04%  181.53%
Total 51.81X  67.64%
<50 Beds 563.74% 776.48%
50-99 Beds 254.23% 347.46% 258.15% 351.3™
100-299 Beds 54.192  70.75%
300+ Beds 18.20% 22.25% 15.46% 19.51%
Subset:community hosp.
Urban 30.40% 39.69%
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
Rural 138.94X  189.89% 141.08% 192.03%
<50 Seds
S0-99 Beds
100-299 Beds
300+ Beds

Divisor is before-tax net income except for T.8. hospitals, hospitals mot

registered with the ANA, “Total™ (and subcategories), and community hospitals,

for which only after-tax net income is available.

b

Table 14 indicates which type of MJ1 -- batch, continuous, or pathologicel -- is

applicable.

N.M. Not mesningful.
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TABLE 188. PER-FACILITY CAPITAL CONTROL COSTS AS A PERCENT OF BEFORE-TAX MET INCOME :

Wl OPERATORS OTHER THAN HOSPITALS

~-NEW MWls--

Nursing homes

" 100+ Employees
Tax-paying
Tax-exempt

Veterinary facilities
10-19 Employees
20+ Employees

Commercial research labs
Tax-paying
20-99 Employees
100+ Employees
Tax-exempt

Intermittent MWI

348.97%
358.00%

138.10%
63.80%

287.46%
43.48%
102.59%

Commercial incineration fac.

188.73%
87.20%

392.87%
53.16%
133.94%

Batch, continuous,
or pathological MWl

140.22%
64.78%

291.89%
36.93%

N/A

190.86%
88.18%

397.30%
46.61%

N/A

Table 14 indicates which type of MWl -- batch, continuous, or pathological -- is

spplicable.

N/A  Not available.
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TABLE 19A. PER-FACILITY CAPITAL CONTROL COSTS AS A PERCENT OF TOTAL LIABILITIES :
HOSPITALS
-=NEW Mds--

Intermittent Ml

Batch, continuous,
or pathological Ml

Industry catego €.0.4 €.0.5 C.0.4 c.0.5
ANA-registered
Federal
Psychiatric 3.30%  4.15% 2.88%  3.64%
Other special & genersl
<50 Beds 12.21X  16.82%X
50-99 Beds 5.82% 7.95% 5.91% 8.04%
100-259 Beds 3.20% 4.18%
300+ Beds 1.88% 2.29% 1.59% 2.01%
Non-federal
Psychistric
Not-for-profit 9.15% 12.51% 9.29%  12.65%
For-profit 11.29%  15.43% 1147 15.61%
State govt. S.64% 6.90% 4.79% 6.05%
Local govt. 4.93% 6.03% 4.19% 5.29%
T.B. & other resp. diseases 13.21x  17.25%
Long-term other special & gen.
Not-for-profit 7.50x  9.7%
For-profit 7.97x%  10.89% 8.09% 11.01%
State govt. 7.02% 9.17%
Local govt. 5.94% 7.27% 5.05% 6.37%
Short-term other special & gen.
Not-for-profit
<50 Beds 23.56%  32.45%
50-99 Beds 10.50X%  14.35% 10.66%  14.51%
100-299 Beds 349X 4.55%
300+ Beds 1.47% 1.80% 1.25% 1.58%
For-profit
<50 Beds 22.08%  30.41%
50-99 Beds 9.50% 12.99% 9.65%  13.13%
100-299 Beds 4.28% 5.59%
300+ Beds 2.27T% 2.78X% 1.93% 2.44%
State govt.
<50 Beds 28.26X  38.92%
50-99 Beds 11.70%  15.99% 11.88%  16.17%
100-299 Beds 3.52% 4£.59%
300+ Beds 1.02%X 1.26% 0.86% 1.09%
Local govt.
<50 Beds 35.32%  48.65%
50-99 Beds 14.54%  19.87% 14.77%  20.10X
100-299 Beds 4.91%  6.41%
300+ Beds 1.27% 1.55% 1.08% 1.36%
Non-AMA-registered
Non-Federsl psychiatric 16.13%  22.05% 16.38%  22.30%
Short-term other special & gen. 17.37%  23.76% 17.66%  24.01%
Other 10.33%  13.49%
Total 3.85% 5.03%
<50 Beds 25.45%  35.06%
50-99 Beds 11.48%  15.69% 11.66%  15.87%
100-299 Beds 4.00% 5.23%
300+ Beds 1.67% 2.06% 1.462% 1.79%
Subset:community hosp.
urben 2.22% 2.90%
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
Rural 10.60%  14.48% 10.76%  14.64%
<50 Beds
50-99 Beds
100-299 Beds
300+ Beds
s

Table 14 indicates which type of MWl -- batch, continuous, or pathological -- is

applicable.
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TABLE 19B. PER-FACILITY CAPITAL CONTROL COSTS AS A PERCENT OF TOTAL LIABILITIES :
Ml OPERATORS OTHER THAN HOSPITALS

-~NEW MWls--
[
Batch, continuous,
Intermittent MWl or pathological MWl
Industry C.0.4 c.0.5 €.0.4 €.0.5
Nursing homes
100+ Employees
Tax-paying ‘ 33.12%  45.13%
Tax-exempt 23.79%  32.41%
Veterinary facilities
10-19 Employees 340.59%  465.48% 345.83%  470.72%
20+ Employees 157.36%X 215.06% 159.78%  217.48%
Commercial research labs
Tax-paying
20-99 Employees 7464.70%  102.09% 75.85% 103.24X%
100+ Employees 11.30%  13.81% 9.60X 12.11%
Tax-exempt 18.66% 26.37%
Commercial incineration fac. N/A N/A
3

Table 14 indicates which type of MWl -- batch, continuous, or pathological -- is applicable.

N/A Not available.
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6.0 SUBSTITUTION

In the Analysis of Economic Impacts for New Sources, it
was seen that there is a cost-saving alternative (either
offsite contract disposal or onsite autoclaving) to onsite
incineration for two model MWIs in the baseline and under
Control Option 2, five model MWIs under Control Option 3,
and all six model MWIs (excluding the Continuous 36,000,
which by definition, as a commercial MWI, is an alternative
to onsite incineration) under Control Option 4.

Let’s look at this in another way. Nationwide, total
new onsite capacity from 1991 to 1995 as represented by
these six model MWIs is 164,305 tons per year. Of this, the
Intermittent 21,000 accounts for 14.3 percent, the
Continuous 24,000 for 35.7 percent, the Intermittent 8,400
for 27.2 percent, the Pathological 2,000 for 0.5 percent,
the Intermittent 2,000 for 19.6 percent, and the Batch 250
for 2.7 percent. Meanwhile, the Intermittent 21,000 has a
cheaper alternative beginning under Control Option 3, the
Continuous 24,000 beginning in the baseline, the
Intermittent 8,400 beginning under Control Option 3, the
Pathological 2,000 beginning under Control Option 4, the
Intermittent 2,000 beginning under Control Option 3, and the
Batch 250 beginning in the baseline. Therefore, based only
on estimated average costs (other factors would also have to
be considered), 38.4 perceht of nationwide new (from 1991 to
1995) onsite MWI capacity would substitute in the baseline
and under Control Option 2, 99.5 percent would substitute
under Control Option 3, and 100 percent would substitute
under Control Option 4.

Table 20C confirms that there is a cheaper alternative
to onsite incineration for all six model MWIs under Control
Option 4. Table 20D shows that the same is true under
Control Option 5. 1In fact, the cost advantage of one or the
other alternative over onsite incineration is greater for
all six model MWIs under Control Option 5, indicating that
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substitution is even more likely to occur than under Control
Option 4. Based solely on estimated average costs, 100
percent of nationwide new (from 1991 to 1995) onsite MWI
capacity would substitute under Control Option 5, as under
Control Option 4.

The offsite contract disposal cost under Control Option
5, $652-859/ton, reflects an increase of $52-259/ton over
the estimated baseline of $600/ton. This is calculated as a
weighted (by commercial incineration capacity) average of
$167/ton for the average incremental cost impact of the NSPS
on the commercial incineration capacity of new sources (see
Section 4.1) and $300/ton for the average incremental cost
impact of the Emission Guidelines on the commercial
incineration capacity of existing sources (see Section 4.1
of the Addendum to the Analysis of Economic Impacts for
Existing Sources). The low end of the range is based on the
baseline (no additional controls) for existing sources,
while the high end is based on the same control stringency
for existing sources under the Emission Guidelines as for
new sources under the NSPS.
6.1 PER-FACILITY IMPACTS OF SUBSTITUTION

In addition to being cost-saving in some cases,
substitution will also be necessary in order to stay in
business if control costs are prohibitive. The Analysis of
Economic Impacts for New Sources identified the following
cases under Control Option 4 in which substitution may be
necessary because annualized control costs may not be
recoverable with a price increase, and the resulting impact
on earnings may not be sustainable and/or capital to finance
the up-front investment may not be available:

1) Hospitals with fewer than 50 beds

2) Hospitals with 50-99 beds

3) Several subcategories of hospitals with 100+ beds
4) Nursing homes with 100+ beds
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5) Veterinary facilities with 10-19 employees

6) Veterinary facilities with 20+ employees

7) Tax-paying commercial research labs with 20-99
employees

8) Tax-exempt commercial research labs

In Sections 5.2 through 5.4 it was seen that these same
cases apply under Control Option 5.

The question is: 1Is substitution economically feasible
in these cases? Table 22 presents the incremental annual
costs of substitution. The price increase necessary to
recover incremental substitution costs is calculated in
Table 23, and the impact on net income if no price increase
is achieved is calculated in Table 24.

In Table 23, the cases under Control Option 5 in which
it may not be possible to recover substitution costs with a
price increase are the same as under Control Option 4,
(veterinary facilities with 10-19 employees switching from
the Intermittent 2,000 to onsite autoclaving and from the
Pathological 2,000 to offsite contract disposal, veterinary
facilities with 20+ employees switching from the
Pathological 2,000 to offsite contract disposal, and tax-
paying commercial research labs with 20-99 employees
switching from the Pathological 2,000 to offsite contract
disposal).

Table 24 shows, in turn, that net income would decline
significantly — i.e., by 10 percent or more — in the absence
of a price increase in the same cases under Control Option 5
as under Control Option 4 (and under, Control Option 3, as
well): veterinary facilities with 10-19 employees switching
from the Pathological 2,000 to offsite contract disposal and
tax-paying commercial research labs with 20-99 employees
switching from the Pathological 2,000 to offsite contract
disposal. 1In addition, there is one new case under Control
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TABLE 22. INPUTS FOR PER-FACILITY SUBSTITUTION ANALYSIS

~=NEW MWis--
Incremental annual cost of switching to:
Net Onsite Offsite contract disposal
Revenue a auto-  e=cc=- seoscsmsesenrmsenSes semeecosseosss
Industry/Model MWl (¢ wil.) income claving Baseline €.0.4 €.0.5
Hospitals
<50 Beds 4.0 $83,250
Batch 250 22,572 (17,388) (13,365) (10,395)
50-99 Beds 9.1 $189,981
Inter. 2,000 12,995 16,445 33,580 46,230
Path. 2,000 N.A. 45,924 71,552 90,472
100-299 Beds
T.B. & other resp. diseases 9.7 $340,933
Inter 8,400 23,970 198,810 268,840 320,540
Non-AHA-registered, other 12.1 416,819
Inter 8,400 23,970 198,810 268,840 320,540
Nursing homes
100+ Employees
Tax-paying 3.5 $139,944
Inter 8,400 23,970 198,810 268,840 320,540
Inter. 2,000 12,995 16,445 33,580 46,230
Tax-exempt 4.9 $136,410
Inter 8,400 23,970 198,810 268,840 320,540
Inter. 2,000 12,995 16,445 33,580 46,230
veterinary facilities
10-19 Employees 0.9 $349,750
Inter. 2,000 12,995 16,645 33,580 46,230
path. 2,000 N.A. 45,924 71,552 90,472
20+ Employees 2.0 s$757,011
Inter. 2,000 12,995 16,445 33,580 46,230
path. 2,000 N.A. 45,924 71,552 90,472
Commercial research labs
Tax-paying
20-99 Employees 2.8 $168,018
Inter. 2,000 12,995 16,445 33,580 46,230
Path. 2,000 N.A. 45,924 71,552 90,472
Tax-exempt 13.5  $564,900
Inter. 8,400 23,970 198,810 268,840 320,540
a

After-tax net income for hospitals(because before-tax net income is not available in all cases),
before-tax net income for all else.

N.A. Not applicable.

Abbreviations: Inter.=zintermittent, Path.=Pathological.
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TABLE 23. PER-FACILITY ANNUALIZED SUBSTITUTION COSTS AS A PERCENT OF REVENUE
(ONLY FOR CASES IN WHICH SUBSTITUTION IS NECESSARY)

--NEW MWls--

Industry/Model MWl

Control Option 4

suto-
claving

Offsite
contract
disposal

control Option S

Onsite
auto-
claving

Offsite
contract
disposal

Hospitals
<50 Beds
Batch 250
50-99 Beds
Inter. 2,000
Path. 2,000
100-299 Beds

0.56%

0.14%
N.A.

T.B. & other resp. diseases

Inter 8,400

0.25%

Non-AHA-registered, other

Inter 8,400
Nursing homes
100+ Employees
Tax-paying
Inter 8,400
Inter. 2,000
Tax-exempt
Inter 8,400
Inter. 2,000

0.20%

0.68X
0.37x

0.49%
0.27x

Veterinary facilities

10-19 Employees
Inter. 2,000
Path., 2,000

20+ Employees
Inter. 2,000
path. 2,000

1.46%
N.A.

0.65%
N.A.

Commercial research labs

Tax-paying
20-99 Employees
Inter. 2,000
Path. 2,000
Tax-exempt
inter. 8,400

0.46%
N.A.

0.18%

-0.33x
0.37%
0.79%
2.77%

2.22%

7.68%
0.96%

5.49%
0.69%
3.73X
7.95%

1.68%
3.58%X

1.20%
2.56%

1.99%

0.56%

0.14%

N.A.

0.25%

0.20%

0.68%
0.37X

0.49%
0.27x
1.44%

N.A.

0.65%
N.A.

0.46%
N.A.

0.18%

3.30%

2.65%

9.16%
1.32%

6.54%
0.94%
5.14%

10.05%

2.31%
4.52%

1.65%
3.23%

2.37%

N.A. Not applicable.

Abbreviations: Inter.=Intermittent, Path.sPathological.
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TABLE 24. PER-FACILITY ANNUALIZED SUBSTITUTIOK COSTS AS A PERCENT OF NET INCOME

(ONLY FOR CASES 1IN WHICRH SUBSTITUTION 1S RECESSARY)

=-NEW MW]ls--

Control Option &

cesems crsow

Control Option 5

ecasssevevoecsavacss

Onsite Offsite Onsite Offsite
auto- contract auto- contract
Industry/Mode! MWl claving disposa! claving disposal
Hospitals
<50 Beds
Batch 250 27.11% -16.05% 27.11%  -12.49%
50-99 Beds
Inter. 2,000 ‘ 6.84%  17.68% 6.84%  24.33%
path. 2,000 N.A. 37.66% N.A. 47.62%
100-299 Beds
T.B. & other resp. diseases
Inter 8,400 7.03% 78.85% 7.03% 94.02%
Non-AHA-registered, other
Inter 8,400 5.75% 64.50% 5.75% 76.90%
Nursing homes
100+ Employees
Tex-paying
Inter 8,400 17.13%  192.11% 17.13%  229.05%
Inter. 2,000 9.29% 24.00% 9.29% 33.03%
Tax-exempt
Inter 8,400 17.57%  197.08% 17.57%  234.98%
Inter. 2,000 9.53% 24.62% 9.53% 33.89%
Veterinary facilities
10-19 Employees
Inter. 2,000 3.72% 9.60% 3.7 13.22%
Path. 2,000 N.A. 20.46% N.AL 25.87%
20+ Employees
Inter. 2,000 1.72% 4. 460% 1.72% 6.11%
Path. 2,000 N.A. 9.45% N.A. 11.95%
Commercial research labs
Tax-paying
20-99 Employees
Inter. 2,000 7.73% 19.99% 7.73% 27.51%
Path. 2,000 . N.A. 42.59% N.A. 53.85%
Tax-exempt
Inter. 8,400 4.24% 47.59% 4.24% 56.74%
a

After-tax net income for hospitals(because before-tax net income is not available

in all cases), before-tax net income for all else,
N.A. Not applicable.

Abbreviations: lnter.ﬂntemitteﬁt, Path.=Pathological.
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Option 5 in which net income would decline by more than 10
percent if no price increase is achieved: veterinary
facilities with 20+ employees switching from the
Pathological 2,000 to offsite contract disposal. Like the
cases common to Control Options 3, 4, and 5, this case
involves the Pathological 2,000, representative of
“pathological waste generators” (i.e., facilities that
generate a substantial proportion and/or quantity of
pathological waste). As under Control Options 3 and 4, the
significant substitution impacts under Control Option 5 do
not in general imply closure. In general, it should be
possible to absorb substitution costs without compromising
competitive position. This is consistent with the fact that
in both of the affected industries, the great majority of
facilities already utilize an alternative to onsite
incineration (97.4% of all veterinary facilities, a minimum
of 86.9% of all commercial research labs). However, as
under Control Option 4, there may be a few facilities that,
as exceptions, would not be able to absorb substitution
costs (and therefore would have to close). The exceptions
will require the particular conditions in individual market
segments as explained in Section 3.5.5 of the Analysis of
Economic Impacts for New Sources. The number of exceptions
is sure to be higher under Control Option 5 than under the
less~-stringent Control Option 4.
6.2 INDUSTRY~WIDE IMPACTS OF SUBSTITUTION

It remains to follow up on the findings in Sections
4.3.1 and 4.3.2 that the impacts under Control Option 5 on
industry-wide output and employment for veterinary
facilities and commercial research labs could be considered
significant. Substitution would avoid significant impacts.
The industry-wide annual cost under Control Option 5 for
veterinary facilities to switch from one Pathological 2,000
to offsite contract disposal (based on $859/ton, the high
end of the cost range for offsite contract disposal) and
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from five Intermittent 2,000s to onsite autoclaving would be
$155,457. 1In addition, the industry-wide annual cost to
substitute for all existing MWIs would be $47.2 million (see
Section 6.2 of the Addendum to the Analysis of Economic
Impacts for Existing Sources). The total substitution cost
is therefore $47.4 million. 1In comparison, net industry-
wide annualized control costs under Control Option 5 are
$141.5 million (see Table 8B). The market price increase to
recover substitution costs is only 0.64 percent, compared to
1.907 percent for controls. The impacts of substitution
costs on industry-wide output and employment are, in turn,
also not significant (less than a 1% decline).

Substitution also renders insignificant the industry-
wide impacts on commercial research labs under Control
Option 5. The industry-wide annual cost under Control
Option 5 of switching from two Intermittent 21,000s to
onsite autoclaving, from four Continuous 24,000s to onsite
autoclaving, from eight Intermittent 8,400s to onsite
autoclaving, from one Pathological 2,000 to offsite contract
disposal (based on $859/ton, the high end of the cost range
for offsite contract disposal), and from 21 Intermittent
2,000s to onsite autoclaving would be $581,939. 1In
addition, the industry-wide annual cost to substitute for
all existing MWIs would be $24.9 million (see Section 6.2 of
the Addendum to the Analysis of Economic Impacts for
Existing Sources). The total substitution cost is therefore
$25.5 million. This compares to $148.0 million for net
industry-wide annualized control costs. The market price
increase to recover substitution costs is only 0.22 percent,
compared to 1.25 percent for controls. As a result,
industry-wide output and employment impacts are not
significant (less than a 1% decline).

7.0 PER-FACILITY IMPACTS FOR OFFSITE GENERATORS

Incremental annual costs for offsite generators in

industry categories and subcategories defined to consist
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exclusively of offsite generators are presented in Table 25.
As explained in Section 6.0, the incremental annual cost per
ton under Control Option 5, based on Control Option 5 of the
Emission Guidelines for existing sources, is $259.

The facility price increase is calculated in Table 26.
All facility price increases are less than one percent and
none deviate significantly from the market price increase.
Therefore, all facility price increases are considered
achievable. Since'they are achievable, the impact of full-
cost absorption, measured in Table 27, will not come to
pass.

8.0 IMPACTS ON TAXPAYERS

Per-capita impacts of annual control costs to public
facilities are shown in Table 28. For the average-sized
township (population 3,119) with jurisdiction over a
hospital (or any other type of medical waste generator)
operating an Intermittent 8,400, the per-capita annual
control cost rises from $52.28 under Control Option 4 to
$101.16 under Control Option 5. However, these per-capita
impacts can be greatly reduced by switching to onsite
autoclaving. 1In addition, it is not clear that an
Intermittent 8,400 would be under the jurisdiction of a
government unit with a population of only 3,119.

The per-capita impacts for fire and rescue operations
and correctional facilities continue to be less than 10
cents.

9.0 IMPACTS ON SMALL ENTITIES

Under Control Option 5, the NSPS will continue to not
have a “significant economic impact on a substantial number
of small entities.”

Some “small” government jurisdictions may be
significantly impacted, but the number would not be close to
being “substantial” — i.e., 20 percent or more of all small
government jurisdictions impacted.
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TABLE 25. ESTIMATED INCREMENTAL ANNUAL COSTS FOR FACILITIES THAT SEND
ALL OF THEIR MEDICAL WASTE OFFSITE TO BE INCINERATED

-=NEW MWls--
Medical Estimated Incremental annual cost
waste Share share of Medical a
generated of industry waste per per facility
annually industry  medical No. of facility  e-eecosecemcecccorocconaonon
(tons) employment waste(tons) facilities (tons) c.0.4 c.0.5
Nursing homes 198,000
0-19 Employees
Tax-paying 1.09% 2,158 2,099 1.03 $153 $266
Tax-exempt 0.61% 1,208 1,017 1.19 177 $308
20-99 Employees
Tax-paying 32.42% 64,192 7,673 8.37 81,247  $2,167
Tax-exempt 7.32% 14,494 1,677 8.64 $1,288 $2,238
Physicians’ offices 235,000 100.00% 235,000 191,278 1.23 $183 $318
Dentists’ offices & clinics 58,000
Offices 98.88% 57,350 103,665 0.55 $82 $143
Clinics
Tax-paying 0.94% 545 486 1.12 $167 $291
Tax-exempt 0.18% 104 62 1.68 $251 $436
Outpatient care (clinics) 175,000
Physicians’ clinics(amb. care)
Tax-paying 49.77% 87,098 4,224 20.62 $3,072 $5,340
Tax-exempt 41.92% 73,360 2,295 31.97 $4,763 $8,27¢9
Freestanding kidney dial. fac.
Tax-paying 6.48% 11,340 711 15.95 $2,376 $4,131
Tax-exempt 1.846% 3,220 128 25.16 $3,748 $6,515
Freestanding blood banks 33,000 100.00% 33,000 218 151.38 $22,555 839,206
Veterinary facilities 31,000
0-% employees 51.13% 15,850 18,317 0.87 $129 - $224
Laboratories
Commercial research 55,500
Tax-paying
0-19 Employees 9.29% 5,156 2,77 1.86 8277 $481
Other 117,500
Medical 69.21% 81,322 6,87 11.84 $1,763 $3,065
Dental 30.79% 36,178 7,970 6.54 $676 $1,176
Funeral homes 6,000 100.00% 6,000 22,000 0.27 $41 71
Fire & rescue 11,000 100.00% 11,000 29,840 0.37 $55 $95
Corrections 22,000
Federal govt. 3.06% 673 &7 16.32 $2,134 $3,710
State govt. 62.17% 13,677 903 15.15 $2,257 $3,923
Local govt. 34.76% 7,647 3,338 2.29 $341 $593

Based on $149/ton under Control Option 4, $259/ton under Control Option 5. These are maximum costs
because it is assumed that the Emission Guidelines for existing sources are as stringent as the

NSPS for new sources,
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TABLE 26. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF
REVENUE/BUDGET : OFFSITE GENERATORS

~-NEW MWls--

Nursing homes
0-19 Employees
Tax-paying
Tax-exempt
20-99 Employees
Tax-paying
Tax-exempt

Physicians’ offices

Dentists’ offices & clinics
Offices
Clinies
Tax-paying
Tax-exempt

Outpatient care (clinics)
Physicians’ clinics(amb. care)
Tax-paying
Tax-exempt
freestanding kidney dial. fac.
Tax-paying
Tax-exempt

freestanding blood banks

Veterinary facilities
0-9 employees

Laboratories
Commercial research
Tax-paying
0-19 Employees
Other
Medical
Dental

Funerat homes

Fire & rescue

Corrections
Federal govt.

State govt.
Local govt.

0.081%
0.074%

0.099%
0.099%

0.037%

0.032%

0.031%
0.016%

0.172%
0.174%

0.180%
0.210%

0.397X

0.060%

0.077%

0.205%
0.313%

0.009%
0.013%
0.008%

0.013%
0.015%

0.055%

0.054%
0.028%

0.298%
0.303%

0.313%
0.365%

0.690%

0.105%

0.134%

0.356%
0.544%

0.016%

0.023%

0.014X%

0.023%
0.026%
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TABLE 27. PER-FACILITY ANNUALIZED CONTROL COSTS AS A PERCENT OF
BEFORE-TAX NET INCOME : OFFSITE GENERATORS

~-NEW MWIs--
Industry _ C.0.4 €.0.5
Nursing homes
0-19 Employees
Tax-paying 2.019% 3.510%
Tax-exempt 2.658% 4.620%
20-99 Employees
Tax-paying 2.473% 4.299%
Tax-exempt 3.530% 6.137%
Physicians’ offices 0.081% 0.140%

Dentists’ offices & clinics

Offices 0.062% 0.161%
Clinics
Tax-paying 0,097% 0.169%
Tax-exempt N/A N/A

Outpatient care (clinics)
Physicians’ clinics(amb. care)

Tax-paying 4.291% 7.459%
Tax-exempt 6.216%  10.805%
Freestanding kidney dial. fac.
Tax-paying 1.683% 2.926%
Tax-exempt 2.799% 4.866%
Freestanding blood banks N/A N/A

Veterinary facilities

0-9 employees 0.157%  0.273%
Laboratories
Commercial research
Tax-paying
0-19 Employees 1.289% 2.261%
Other
Medical 2.312% 4.018%
Dentat 3.479% 6.048%
Funeral homes 0.079% 0.137%
Fire & rescue N/A N/A
Corrections
federal govt. N/A N/A
State govt. N/A N/A
Local govt. N/A N/A

N/A Not available.
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TABLE 28. PER-CAPITA IMPACTS OF ANNUAL COSTS TO PUBLIC FACILITIES .
=-New MWig-- \

Anrual cost per facility

(intermittent MW! for hospitals; No. of Average Per-capita cost of
Number all else offsite contract disposal) govt. population per-facility annual cost

fndustry/ of  eescmscccecnccccccencanceee.. eomen units, per govt. seesssscsccoccees soemcens
government unit Facilities c.0.4 €.0.5 1986 unit, 1986 c.0.4 c.0.5
Hospitals

Federal N/A (a) $163,047  $315,518 1 261,625,000 $0.00 30.00

State N/A (b) $247,958  $400,429 S0 4,832,500 $0.05 $0.08

Local N/A (c) $163,047  $315,518

County 3,042 71,465 82,28 $4.42

Municipal 19,200 7,805 $20.89 $40.43

Township 16,691 3,119 $52.28 $101.16

Special district 783 N/A N/A N/A
Fire and rescue 29,840 (d) $55 $95 :

County 3,042 71,465  $0.00 $0.00

Municipal 19,200 7,805 $0.01  $0.01 ’"}
Township 16,691 3,119 $0.02 $0.03

Special district 5,070 N/A N/A N/A
Corrections

Federal 47 $2,134 $3,710 1 241,625,000 $0.00 $0.00

State 903 $2,257 $3,923 S0 4,832,500 $0.00 $0.00

Local 3,338 $341 $593 '

County 3,042 71,465 $0.00 $0.01 ]

Municipal 19,200 7,805 $0.04 $0.08

(a) The total rumber of Federal hospitsls equals 340 (Table 4A). However, the number with and the number without an MWl
is not known.

(b) The total number of state hospitals equals 372 (Table 4A). However, the rumber with and the number without an MWl

|

is not known. "
(c) The total number of local government hospitals equals 1,436 (Table 4A). However, the rumber with and the rumber L}

without an MNI is not known. -
(d) The distribution of fire and rescue cperations by type of government unit is not known. MNowever, municipal

governments accounted for the majority -- 74.9 percent -- of total public spending on fire and rescue in 1985, ﬂ

sccording to the 1986/87 Census.

N/A Not available.

.....
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Some “small” medical waste generators would be
significantly impacted by controls. Under Control Option 4,
production costs at commercial incineration facilities and
at MWI-operating veterinary facilities with 10-19 and 20+
employees would increase on average by more than five
percent (a “significant” impact). Production costs would
increase on average by more than five percent in these same
cases under Control Option 5, as well as in the cases of
MWI-operating hospitals with less than S0 beds, nursing -
homes with 100+ employees, and tax-paying commercial
research labs with 20-99 beds.

However, commercial incineration facilities are
expected to recover their cost increases with price
increases. And, with the exception of veterinary facilities
with 10-19 employees operating the Pathological 2,000,
significant impacts can be avoided by substituting. The
incremental cost of substituting is less than five percent
for all but veterinary facilities with 10-19 employees
operating the Pathological 2,000, for which the cost of
switching to offsite contract disposal exceeds five percent
under both Control Option 4 and Control Option 5. However,

-only one veterinary facility is projected to invest in a

Pathological 2,000 from 1991 to 1995. Even when considering
the industry’s posited 493 existing Pathological 2,000s, for
which substitution costs as a result of the Emission
Guidelines are significant, the number of facilities that
are significantly impacted will not be “substantial,” i.e.,
20 percent or more of all small entities impacted. This is
because there are 21,496 facilities in the industry, the
vast majority of which are “small.”

In Section 6.1 it was seen that a few pathological
waste generators may have to close as a result of the NSPS,
even more so under Control Option 5§ than under Control
Option 4. These cases are exceptions, however, and the
number will not come close to being “substantial.”
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